Why some things get better all the time 


HEALTH, strength and zest for life—of youngsters, of work- 
ers, of all of us—depend on food. Food produced by the mil- 
lions of tons yearly. And each year our farmers have more 
efficient means to do their tremendous job. 


The modern farmer has a tractor, a truck, and uses 
specialized farm tools—all with parts made increasingly of 
alloy-toughened steels and of plastics, for sturdier, more 
efficient service. His milking machine has parts of rust- 
resistant stainless steel. Chemically fortified feeds grow 
healthier livestock. New chemical sprays protect his crops 
from insects and plant diseases. And improved fertilizers 
restore vital elements to his soil. 

From care of the life-giving soil to precious harvest, the 


farmer’s means for food production are steadily improving 
.- . because into these means go better and better materials. 
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Producing better materials for the use of science and 
industry and the benefit of mankind is the work of Union 
CARBIDE, 

Basic knowledge and persistent research are required, 
particularly in the fields of science and engineering. Work- 
ing with extremes of heat and cold—frequently as high as 
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vacuums and great pressures, Units of UCC now separate 
or combine nearly one-half of the many elements of the 
earth. 
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AIRCRAFT EQUIPMENT 


By MARGUERITE E. HARTL, MLE. °45 


HERE must be good reasons for 

spending time and money for 
testing in the air. Could not this 
work be done on the ground in a 
wind tunnel or test cell? Yes, and it 
is in many cases. However, flight 
testing offers many advantages over 
ground work; and it bridges the gap 
between ground tests and final 
flights in a production airplane. 
Equipment can be subjected to the 
actual conditions which it will later 
encounter. It is not too difficult to 
simulate fairly standard conditions 
of pressure, temperature, and hu- 
midity in a test cell, but actual 
flight brings equipment under some 
very unusual conditions. 

When testing a jet engine, the 
problem of how to dispose of high 
temperature exhaust gases must be 
contended with. If the exhaust 
gases are not properly removed, 
they may work back into the en- 
trance stream, and the inlet tem- 
peratures may be excessively high. 
Also, the high ram pressures en- 
countered under actual flying con- 
ditions are difficult to obtain on 
the ground without very expensive 
equipment. A jet engine may pass 
over 55,000 cubic feet of air per 
minute. Another problem peculiar 
to the testing of jet engines is the 
noise which they make, an undes r- 
able feature when testing in an en- 
closed cell on the ground. None of 
the aforementioned items are prob- 
lems in the air. 

It is not difficult to create rapid 
changes of ambient conditions when 
flying an airplane. A power dive 
will submit equipment to extreme 


Transmission tower and three 24,000 
kva, single phase transformers at 
TVA’s Wheeler Dam. 


—Courtesy Westinghouse 


All cuts courtesty General Electric 


conditions such as it may encounter 
in future use. It is difficult to get 
sonic and supersonic speeds in a 


Instruments of all sorts are installed in 
the plane to record performance data on 
the equipment to be tested aloft. 


Now with the Flight Test Division 
of the General Engineering and 
Consulting Laboratory of General 
Electric Company, Marguerite Hartl 
(nee’ Marguerite Haven) registered 
in Sibley School of Mechanical En- 
gineering in the fall of 1942. She 
was a member of Kappa Delta 
sorority and of the ASME, and be- 
came Managing Editor of the COR- 
NELL ENGINEER, representing it at 
a conference of the Engineering 
Magazines Associated at North- 
western University. She graduated 
with the degree M.E. in 1945, and 
has been with General Electric 
since then. 


THE AUTHOR 


test cell, speeds which now are be- 
ing studied extensively. Also, it is 
not possible to get precisely de- 
signed equipment when mock-ups 
must be used for test purposes, 
which is sometimes necessary on 
the ground. 


But why does flight testing re- 
quire so many hours of prepara- 
tion? Starting at the beginning, a 
request is made for the flight test- 
ing of some unit or equipment. This 
article has generally had bench 
tests or a number of runs in a test 
cell under simulated conditions. In 
other words, the “bugs” have been 
worked out for the conditions run 
on the ground. Now, an airplane 
must be chosen in which to do the 
flight testing. If an organization 
has been operating for some time, 
it generally has some planes on 
hand from which to choose. If none 
is suitable, a new plane must be 
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chosen, and arrangements made 
for its use. 

In selecting a plane, the follow- 
ing factors are considered: 


1. The plane must have the per- 
formance characteristics _re- 
quired by the test plans. This 
may mean flying at high alti- 
tudes (above 10,000 feet), 
which should mean pressurized 
cabins for the men aboard, and 
supercharged engines. The plane 
should be able to maintain some 
preselected air-speed and have 
take-off characteristics suitable 
to the airport layout at which 
it is located. There should be a 
high safety factor in case of en- 
gine failure during take-off. 


2. Having found a number of 
planes with proper performance 
factors, the next most impor- 
tant requirement must be met, 
that of suitability for modifica- 
tions in design in order to carry 
the test unit, the instrumenta- 
tion and the crew of test en- 
gineers. In some cases the orig- 
inal cowling must be changed, 
or an additional weight of sev- 
eral thousand pounds will be 
added. If a military plane is be- 
ing used, the armament will 
probably have to be removed. 
There must be room for special 


equipment such as temperature 
recorders, photographic equip- 
ment, instrument panels, etc. 
The comfort of the men aboard 
should also be considered. 


If testing a complete power unit 
which is to replace one of the 
plane’s regular units, it is desirable 
to have a multi-engined plane in 
order to have flying power in case 
the test unit should fail. Also, in 
the testing of the new unit, it may 
be necessary to stop and start it at 
any altitude. For example, jet en- 
gines are tested for “windmilling” 


There is a tenseness in the air. 
Men look at each other, smile 
faintly, and cross their fingers. At 
last, the moment has arrived. Af- 
ter weeks and weeks of intensive 
preparation, a few minutes in the 
air will tell the story. Yes, there is 
a long story behind flight testing. 
These men aren't on a joy ride at 
25,000 feet altitude! 


characteristics and for minimum 
idling speed. 

As soon as a definite plane has 
been chosen, engineers proceed to 
design the installation layouts and 
the instrumentation set-up along 


A B-29 “flying laboratory” is backed over a ground test bed for a pre-flight test of a 
new jet engine. 


Engineers check instruments which will 
give data on a jet engine installed in the 
bomb bay of a B-29. 


with safety precautions. The air- 
plane manufacturer must be con- 
sulted about weight and balance 
problems and modifications in the 
original design. Provisions must be 
made for the instrumentation 
equipment. The instrument wires 
and pressure lines must be easily 
accessible and designed with an 
eye to quick disconnection when 
the equipment being tested must 
be removed for repairs or modifica- 
tions. 

Many hours of work are required 
to install the equipment and pre- 
pare it for flight. Simultaneously, 
the airplane must be given its regu- 
lar maintenance work and any 
faulty operations corrected. 


Ground Tested First 


And still before the equipment 
is operated in the air, it must be 
run on the ground in its new in- 
stallation. When the operation is 
deemed successful, the flight is 
made. Considering all of this time 
and energy, one hour of testing in 
the air may cost many thousands 
of dollars, depending on what is 
being tested. 

The first flight may not be suc- 
cessful. Then come many more 
hours of changes and work if the 
trouble is serious. Sometimes the 
work has to wait until some cal- 
culations are made before the 
trouble can be determined. And 
then the performance data may 
indicate a change in design before 
another flight is warranted. 

(Continued on page 26) 
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PROFESSOR EMERITUS 
WILLIAM N. BARNARD 


HIS LONG CAREER TELLS THE 
PROUD STORY OF THE GROWTH 
OF THE SIBLEY SCHOOL 


The long career of one of Cor- 
nell’s most distinguished alumni 
and faculty members came to an 
end when Professor Emeritus Wil- 
liam Nichols Barnard died in Mem- 
orial Hospital last April 5. Associ- 
ated with Cornell since 1893, Pro- 
fessor Barnard was for nearly ten 
years Director of the Sibley School 
of Mechanical Engieering. He would 
have been seventy-two on April 24. 


Professor Barnard literally grew 
up with the School of Mechanical 
Engineering, from its start as an in- 
significant school of Mechanical 
Arts to its present respected posi- 
tion in engineering education. About 
1890 Professor R. H. Thurston be- 
gan, at Cornell, to place engineering 
instruction on a scientific basis and 
to develop a mechanical laboratory. 
Three years later, Professor Bar- 
nard entered Cornell, and during his 
college days, the M.E. curriculum 
consisted mostly of shopwork, draw- 
ing, and lectures; it was often com- 
pleted in three years by attending 
summer school. 


Graduating in 1897, Professor. 


Barnard served as an instructor in 
the Machine Design Department 
until 1900, when he left to go to 
Indianapolis, where he was em- 
ployed as a designer of municipal 
pumping engines. From there he 
traveled to the small town of Mas- 
sillon, Ohio, this time to become a 
mechanical engineer with the Rus- 
sel Engine Company. In 1903, he 
returned to the Machine Design De- 
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partment and was given an assist- 
ant professorship. 


After his return, he rose steadily 
and rapidly. Appointed Professor 
of Steam Engineering in 1907, he 
served as Secretary of Sibley Col- 
lege under “Uncle Pete” Smith, then 
Dean of Siblev College. He became 
head of the Department of Heat- 
Power Engineering in 1920, and it 
was under his direction that the op- 
tion on design of steam-power plant 
equipment in M.E. was inaugur- 
ated. Professor Barnard personally 
gave the option, and he guided men 
who were to become outstanding in 
the field. After two years as Acting 
Director under Deans Diederichs 
and Hollister. he was appointed Di- 
rector of the Sibley School of Me- 
chanical Engineering in 1938. 


He rendered extraordinary ser- 
vice durine both World Wars. Soon 
after the United States entered the 
first World War, Professor Barnard 
was appointed President of the 
“Academic Board of the U. S. Army 
School of Military Aeronautics.” He 
did similar work in coordinating the 
University’s civilian pilot training 
program during World War II. But 
more important was his sacrifice in 
continuing his work as Director of 
the school during the war years 
when his experience was most vit- 
ally needed. He kept working tire- 
lessly. retiring only last June, de- 
spite failing health and the fact 
that he had long passed retirement 
age, and this extra burden undoubt- 
edly hastened his death. 


In the field of technical educa- 
tion, Professor Barnard especially 
distinguished himself. His three vol- 
ume treatise on heat-power engi- 
neering, written in collaboration 
with late Professor C. F. Hirsh- 
feld and Professor Ellenwood of the 
Cornell faculty, is a standard text- 
book in the field. He is also the 
author of Valve Gears, which was 
extensively used until the advent 
of Diesel engines. 


Professor Barnard’s interest in 
Cornell extended to phases other 
than those concerning the M.E. 
school alone; the Cornell Coopera- 
tive Society, under his leadership as 
president, was moved from Morrill 
Hall to its present location in 
Barnes Hall in 1926. He managed 
to find time to advise the school 
publication, The Sibley Journal of 
Engineering, predecessor of today’s 
ENGINEER, and was one of its orig- 
inal incorporators in 1916. 


Academic honors and recognition 
of his scientific contributions are 
signified by membership in Tau 
Beta Pi, Sigma Xi, Phi Kappa Phi, 


and Atmos. 


Both colleagues and students re- 
member him as a man who was gen- 
erous to everyone with h‘s time and 
energy, and who was always anxious 
to see that a fair solution was 
reached on every issue. In the words 
of President Day, “In his passing, 
Cornell has lost one of her esteemed 
elder statesmen and one of her most 
loyal sons.” 
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Death is.a Problem 


For Engineers 


Safety On The Highways 


By THOMAS D. LANDALE, CE °48 


HERE is no need to present a 

long dissertation on why we 
should fear the auto death toll. The 
accompanying charts speak for 
themselves. The primary job for all 
of us is to find out what causes the 
most accidents, and then correct 
the causes. 

This does not mean that we must 
drive at 25 m.p.h. all the time be- 
cause statistics show that traffic 
deaths occur when one party ex- 
ceeds that limit, nor does it mean 
that we must come to a complete 
stop, get out, and look up and 
down the track for the potential 
train at every crossing. Under that 
set of arguments, we should stop 
driving altogether, for most cer- 
tainly the vehicle and driver are 
the major causes of highway acci- 


dents. We should therefore strike 
a compromise between radical safe- 
ty and radical time-saving, obtain- 
ing both wherever possible. 


Fundamental and Contributing 
Factors 


The fundamental causes of most 
accidents of any type are careless- 
ness and thoughtlessness. The cures 
for these evils cannot be explained 
by mathematical formulas; it is 
merely the duty of all vehicle driv- 
ers and pedestrians to stay alert 
and to refrain from acting rashly. 

The civic leaders must solve the 
accident contributing factors, many 
of which can be eliminated by ad- 
vance action, 1.€., preventive meas- 
ures. These contributing factors are 


Chart 1 
Railroad and Motor Vehicle Accident Fatalities 
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not the sole causes of accidents— 
it still takes vehicles and drivers 
—but by doing away with them, 
we will surely decrease the high- 
way death and injury rate. 


Engineering, Economy and Safety 

From the strictly engineering 
standpoint, many highway hazards 
can be eliminated .The job for the 
engineer is to make sure that the 
changes are effective, worthy, ef- 
ficient, and economical. One state 
governor* recently told his legis- 
lature that he is resolved to en- 
force rigid economy in the high- 
way department to “accomplish 
the maximum benefit to highway 
users.” Most of the officials in other 
states have the same desires, and 
not very much post-war money is 
going to be wasted on super-double 
X-highway, super-safety dreams. 
The engineer is the professional 
agent for the state and individuals, 
and he should be able to determine 
what should be done, both from 
engineering—which includes safety 
—and cost standpoints. 


The Practical Job 


Many planners now propose that 
the engineer’s real job is to find 
the worst and most dangerous in- 
tersections and recommend and de- 
sign grade separations. Full clover- 
leafs need not be constructed at 
each separation because minority 
traffic can go around the block to 
make a turn. 

Another frequently proposed im- 


provement is to make large one- 


way streets with the next street 
parallel one-way in the opposite di- 
rection. With one-way streets it is 
possible to make perfect synchron- 
ization of light signals, regardless 
of spacing; such is impossible with 
two-way streets. This will do the 
two-fold job of moving traffic in 
the fastest way possible and will 
eliminate the lesser but decidedly 
dangerous intersections. The abil- 
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ity to turn left without having to 
dodge the traffic in the no man’s 
land of two-way streets is a dis- 
tinct safety measure. 


Opportunity 

Major General Philip B. Flem- 
ing, Administrator of the Federal 
Works Agency, recently said: “. .. 
The fact is that many of our high- 
ways were designed with little ref- 
erence to the element of safety. The 
engineers of 25 and 30 years ago 
built streets and highways to serve 
then-existing needs. Primarily the 
problem and slogan was ‘Get the 
farmer out of the mud.”... 

“Most of these earlier highways 
are now obsolete and they would 
have to be rebuilt, regardless of the 
safety factor, merely to enable them 
to carry the heavy traffic of today 
at today’s speeds. In the rebuild- 
ing we have a priceless opportunity 
to bring them up to modern safety 
requirements.” 


Old and New Trends 


The value of super maintenance 
and design with respect to acci- 
dents and: safety is, however, to be 
treated with some skepticism. In 
taking highway US 30 across the 
country, one notices scores and 
scores of the death-reporting black 
crosses along the fences where the 
highway is the straightest and 
smoothest and most beautiful. Also 
the cities of America where street 
maintenance is at present extremely 
poor, the per capita death rates 
in auto accidents are among the 
most favorable in the country. 

Where Pennsylvania “used to 
make flat curves to slow down 
country traffic and Iowa used to 
place intentional dips to reduce 
speed, the trend, since some years 
before the War, has been to make 
highways the best of engineering 
projects, straight and smooth, and 
to educate the driver in safety 
methods, rather than slow him 
down by obstacle course means. 


Improvement of Design 

In building new and rebuilding 
old highways, there are many im- 
provements over the old systems 
which should be taken into consid- 
eration. Traffic lanes should be 
wider, as the eight- and nine-foot 
widths still in use in many places, 
and the present standard of ten 


Vol. 12, No. 8 


DROWNING 71% 


Chart 2 
Breakdown of Accidental Deaths in the United States 


feet are becoming outmoded due 
to wider commercial vehicles. Ex- 
pert opinion is now almost unani- 
mous that three-lane highways 
should be eliminated, as they are 
among the leaders in accident con- 
tributing factors. A neglected cons 
struction item of the past has been 
the sidewalks in suburban and semi- 
rural areas. 

Construction of good local streets 
parallel to main highways relieves 
a considerable burden from through- 
ways. Many accidents occur in 
which a car, engaged in turning on 
or off a federal highway, is in- 
volved. Design of parking areas and 
walks away from super-highways 
is an asset for safety’s case. 

With respect to the details of 
construction, the trend today is 
more toward surfacing materials 
which are satisfactory for all wea- 
ther. Streets with good foundations, 
which don’t crack with large 
changes in temperature are of 
course to be desired, City and sub- 


urban illumination is very impor- 
tant and requires much real design 
on the part of the engineer. He 
should also recommend the hours 
for full lighting, half lighting, etc. 

Laning a narrow four-lane high- 
way has nearly the same effect as 
widening and not laning as far as 
volume of traffic, ease of driving, 
and safety are concerned. In Vol. 
10, No. 4 of the CORNELL EN- 
GINEER an article appeared which 
presented a paper on the lettering 
of highway signs. Even by taking 
heed of how to print the numbers, 
for night or day, safety is boosted 
somewhat. Such relatively small 
jobs, for the engineer to initiate, 
are well within the budget of any 
municipality or state. 


Highway Users Recommendations 


The National Highway Users 
Conference* has recommended a 
uniform code of traffic laws for 
the entire country. The highlights 

(Continued on page 30) 
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ALMOST everyone has read of 
the work of the Infantry, Ar- 
tillery, and Combat Medics in the 
infantry division. very few know 
the jobs that the Combat Engin- 
eers had to fulfill during the war. 
Theirs was the role of doing all 
the unwanted jobs required for the 
division: building and running wa- 
ter points, blowing mines, con- 
structing the general’s bomb shel- 
ter, and putting through roads and 
bridges. 

In this article, I shall only take 
up the road construction job which 
they faced, specifically, the con- 
struction of Route 4 on Okinawa 
by the 302nd Engineer Combat 
Battalion of the 77th Division. 

When the 77th Division first 


ROAD BUILDING 
OKINAWA 


By RICHARD J. GILBERT, CE ’50 


All photographs by U. S. Army Signal Corps 


came to Okinawa from Ie Shima, © 


the engineers were given the task 
of constructing and keeping open 
the route over Skyline Ridge. On 
April 29, 1945 the whole Division 
took over the central portion of 
the line across the southern part 
of the island. The main supply 
route for this section was Route 
4. Up to a point approximately 
five miles from the front, this route 
had already been built up by Sea- 
bees and Construction Engineers. 
These last five miles of so-called 
road were turned over to the Com- 
bat Engineers. Most of the road 
was pretty poor, but the last half 
mile of road, from the base to the 
top of Skyline Ridge, was nothing 
but an oversized trail. As the Gods 


Combat Engineers perform preliminary timber work for the replacement of a Bailey 
Bridge by a permanent structure. The framework for the permanent structure (see 
opposite page) was completed before the Bailey Bridge was dismantled. 


had been good to us by holding off 
the rains, the roads were passable. 

Our task was to widen this one 
way trail, which the Japs had built, 
intoa two-lane semblance of a high- 
way. As rain was expected, we were 
to ditch the road as much as pos- 
sible, so as to give the water a 
chance to flow off. This task was 
made extremely difficult, for the 
road was cut into the side of the 
hill. To widen the highway, dirt 
was cut away by the bulldozers 
from the up-hill side and pushed 
across the road to the embankment 
on the low side. It was impossible 
to leave the bulldozers near the 
forward area at night for fear of 
Jap artillery and infiltrators. So the 
heavy work was delayed while the 
operators made the trip up from 
the rear area every morning. Be- 
sides these difficulties, there were 
the never ending traffic which hin- 
dered the bulldozers and dump 
trucks, and the first real Jap ar- 
tillery and mines we had encounter- 
ed in the Pacific. 


For the men manning the picks 
and shovels, ditching and draining 
the ruts were constant work. The 
soil in this area is a mixture of 
mud, clay, and coral which acted 
together to make digging an almost 
impossible task. As an expedient, 
demolitions were used to blow the 
earth away to form ditches along 
the side of the roads. But these 
were only temporary, as the traffic 
on the unpaved road pushed the 
dirt back into all the ditching. 


Bad Surfacing 


The coral pit we were using to 
surface the road had one major 
fault which did not show up till 
the rains began. The material which 
was dug from this pit was a 50-50 
mixture of dirt and coral. As long 
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A line man digs for a culvert in a sea of 
Okinawa mud. 


as the dirt was dry, this mixture 
made fine surfacing material. But 
when the rain came it turned the 
dirt to mud. The coral was pushed 
to the bottom, leaving nothing but 
a mud hole that was worse than 
when we started. 


Just as it looked as though we 
were making some progress, two 
factors entered the picture which 
practically undid all our work. The 
Jap line gave back a few miles and 
the rains began. Our section of the 
road was not fixed, but ran from 
the front to a couple miles back. 
In fact it was our policy to go up 
to the fox holes each morning to 
make sure the line had not ad- 
vanced and thus pushed our area 
of construction forward. This push- 
ing forward of the lines gave us 
just that much more Jap trail to 
attempt to turn into road. These 
rains turned all roads which did not 
have a good base and a half a 
foot of pure coral as surface, into 
a sea of mud. 

The new section of road, which 
we had inherited, soon became im- 
passable due to the rains. To top 
the situation off, part of the road- 
way caved in. This was due to the 
fact that the Japs had dug some 
of their positions under the road. 
Water had weakened the walls of 
their tunnels and heavy vehicles 
just pushed the entire works in. 
The only solution was to build a 
temporary by-pass along the top 
of the ridge so that we could work 
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on the highway without traffic be- 
ing in our way. This by-pass was 
built along the top of the ridge, 
above the highway which at this 
point ran along the base of the hill. 
While two bulldozers were used 
to pull the traffic through the three’ 
feet of mud that constituted the 
old road, two were employed to cut 
through the new by-pass. For the 
first time in the battle, our battal- 
ion’s road construction program was 
put on a 24-hour schedule, even 
though mopping up operations were 
going on in the area of construc- 
tion. Carbide lamps were used to 
supply the illumination for these 
night operations. This by-pass 
turned out to be a time consuming 
job. Working night and day, it took 
two bulldozers four days to cut this 
single lane, quarter of a mile road. 
The mud situation, even on the top 
of the ridge, was so bad that the 
bulldozers were sometimes bogged 
down. 


Shuri Captured 


By the time this, by-pass was 
completed, it was flooded with traf- 
fic; fer Shuri, about a mile further 
up the road, had been taken. At 
this time, all the line companies 
moved into the wreckage of this 


former strong point in the Jap line. 
It was a simple matter to put in a 
temporary road through the city. 

With the major part of the Di- 
vision not participating in the final 
stages of the battle, the Engineer 
Battalion was free to do some real 
road construction. The battalion 
was assigned the job of making an 
extra-wide, two-lane, coral surfaced 
highway Skyline Ridge 
through the remains of Shuri. This 
route took us through the area 
that had seen the heaviest fighting 
on the island, and thus the whole 
section was nothing but a mass of 
rubble and stubs of trees. For the 
first time since the battle began, 
we could make some real progress 
in the building of a permanent 
road. Coral pits with an excellent 
quality of coral could be opened, 
carryalls could be used to dig 
ditches, graders could level the sur- 
face, and the dump trucks could 
make many more trips a day from 
the pits to the construction area. 

The work-horse bulldozers took 
on a new task. Their blades were re- 
moved and carryalls were attached 
to their rears. With these carryalls, 
they were able to make ditches six 
feet wide and three feet deep, so 

(Continued on page 26) 


Completed permanent wooded bridge which replaced the Bailey Bridge on. the 
opposite page. Infantrymen are moving up for the final phase of the Okinawa battle. 
Shuri is just around the corner from this bridge. Famed Skyline Ridge is on the horizon. 
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Nuclear Research Project 


CORNELL BUILDS 
A SYNCHROTRON 


‘THE “Astounding Science-Fic- 

tion”-like gadget pictured be- 
low is a model of the new 300 mil- 
lion electron-volt synchrotron which 
will soon be producing mesons in 
the immediate region north of 
Bailey Hall. 

The synchrotron will be the basic 
research tool in a study at Cornell 
of the atomic nucleus and nuclear 
forces. Because of the importance 
of the work, the Navy Department 
has granted Cornell 500,000 dol- 
lars toward the cost of the machine 
and its associated equipment. 

It is hoped that the new syn- 
chrotron, which will be about 12 
feet in diameter and which will 
weigh close to 70 tons, will produce 
mesons in the laboratory in greater 
quantity than has been available in 
the past. Before the development of 
apparatus such as this, physicists 
were forced to rely mainly on cos- 
mic rays as the meson producing 
source. 


Seek Clue to Nucleus 

Through the study of mesons, 
which are particles in the atom 
thought to be related to the forces 
which hold the nucleus together, 
Professor Robert R. Wilson, newly 
appointed director of the Labora- 
tory of Nuclear Studies, and his 
fellow physicists hope to obtain a 
clue to the fundamental problem 
of nuclear forces. The only known 
facts about the forces which hold 
the atom nucleus together, Pro- 
fessor Wilson has said, are that the 
forces are stronger than electrical 
forces, and much stronger than gra- 
vitational forces. Some information 
has been obtained from experiments 
with ordinary nuclear physics equip- 
ment, but to learn more it is neces- 
sary to turn to nuclear particles of 
very much higher energy—in the 
range of hundreds of millions of 
electron volts rather than just a 
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few million. The synchrotron is ex- 
pected to accelerate electrons to 
about 300 million electron volts, 
which should be sufficient for the 
production of the mesons. 

The production and study of 
mesons is only one of the experi- 
ments planned for the synchrotron. 
Another important study will be an 
investigation as to whether electric 
forces still follow the laws formu- 
lated at lower energy levels when 
the energy is increased to the 300 
million electron volt limit of the 
machine. 


Cost Is $300,000 


There is already a 70 million volt 
synchrotron in operation at General 
Electric and there are other 300 
million electron volt models under 
contruction at the University of 
California and at MIT. The value, 
in monetary terms, of the equip- 
ment is well illustrated by the fact 
that the magnet, coil and conden- 
sers, alone, of the Cornell synchro- 
tron is estimated to cost in the 


neighborhood of $300,000. 


Professor Robert R. Wilson studies a 
model of Cornell’s new 300 million elec- 
tron-volt synchrotron. 


Professor Wilson will head a large 
group of prominent physicists, in- 
cluding the eminent Professor Hans 
A. Bethe, widely known for his 
theory of the source of solar energy, 
and more recently as head of the 
Theoretical Physics Division at Los 
Alamos on the atomic bomb pro- 
ject; Professor Lloyd P. Smith, 
chairman of the Department of 
Physics and Department of Engi- 
neering Physics, and associate di- 
rector of the RCA Laboraties in 
Princeton during the war; Professor 
L. G. Parratt, head of the Engineer- 
ing Division Research Unit of the 
Naval Ordnance Laboratory in 
Washington, and later on the Los 
Alamos staff; Professor B. D. Mc- 
Daniel, on the staffs of the Radia- 
tion Laboratory at Massachusetts 
Institute of Technology and Los 
Alamos Laboratory during the war; 
Professor Philip Morrison, senior 
physicist at the Metallurgical Lab- 
oratory in Chicago and at Los Ala- 
mos, 


Professor Richard P.  Feyn- 
man, formerly of Princeton and a 
group leader in the Theoretical 
Physics Division at Los Alamos; 
Professor Dale R. Corson, formerly 
of the M.I.T. Radiation Laboratory 
and the Los: Alamos staff; research 
associates Charles P. Baker, Ernest 
D. Courant, John W. DeWire, and 
Charles D. Swartz, all of whom had 
important war-time assignments. 
Professor Franklin A. Long of the 
Cornell Department of Chemistry, 
who has returned to Cornell after 
several years with the National Re- 
search Committee, will also be a 
member of the group. 


Other additions to the staff are 
expected. Professor Robert  F. 
Bacher, former head of the Labora- 
tory of Nuclear Studies, is present- 
ly serving on the U.S. Atomic Ener- 
gy Commission. 
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PROFILES 


George Winter, Ph.D. ‘40 


After the European custom of 
studying at several colleges, Dr. 
George Winter, a native of Vienna, 
Austria, was educated at the Uni- 
versities of Stuttgart and Vienna 
and the Munich Institute of Tech- 
nology, where he graduated in 1930 
with the degree of Civil Engineer. 
Mr. Winter completed his training 
in four years although the custom- 
ary duration is from five to seven 
years and more, depending on the 
diligence of the student. Under the 
European system of education there 
is much opportunity for personal 
initiative and almost no_ super- 
vision; only two comprehensive ex- 
ams are given whenever the stu- 
dent is ready for them, and in addi- 
tion, class attendance is not compul- 
sory. European universities place 
exclusive emphasis on instruction, 
and campus activities are at mini- 
mum. 

For two years after his gradua- 
tion he was engaged in the design 
and erection of reinforced concrete 
structures in Vienna. In 1932, at the 
height of the depression, the firm 
for which he was working folded 
up. He and his wife, Ann, decided 
to go to Russia, where he had been 
offered a position as division en- 
gineer on the construction of a 
meat-packing plant at Sverdlovsk, 


George Winter 
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in the Ural district, U.S.S.R. 
Concerning his work in Russia, 
Professor Winter says briefly that 
although the standard of living was 
particularly low at the time, no en- 
gineer of his age could hope to find 
anywhere else the opportunities for 
experience in the structural design 
of industrial plants that could be 
found there. While the native Rus- 
sian engineers were young and inex- 
perienced, the nation absorbed 
(Continued on page 38) 


C. M. Chuckrow, C.E. ‘11 


Charles M. Chuckrow, promin- 
ent in the field of real estate and 
construction in New York City, 
came to Cornell from North Adams, 
Massachusetts, and graduated from 
the School of Civil Engineering in 
1911. 

Chuck, as he is known to his 
friends and colleagues, got his first 
taste of after-college life with the 
N. Y. Central and Hudson River 
Railroad, serving as rodman in the 
engineering department. Soon after- 
ward he became assistant engineer 
in the New York State Engineer’s 
Office. He furthered his experi- 
ence in public construction when he 
later accepted a position as assist- 
ant engineer for the Public Service 
Commission, working on subway 
construction in New York City. In 
1916, Mr. Chuckrow was employed 
as a building estimator by Fred T. 
Ley and Company, New York. 
Showing great promise and energy, 
he succeeded to the position of gen- 
eral manager for that company in 
1923, and in 1929 he became execu- 
tive vice-president. In 1933 Mr. 
Chuckrow became president of the 
Fred F. French Company, engaged 
in real estate and construction. 
From 1936 to 1940 he was president 
of the Fred F. French Operators, 
Inc., as well. 

During the war, Mr. Chuckrow 
served on the War Department 
Price Adjustment Board and in the 
U. S. Engineers. At present, he is 
associated with the Tishman Realty 


Charles M. Chuckrow 


and Construction Company. In the 
construction business for most of 
his life, Mr. Chuckrow was engaged 
on the 70-story Chrysler Building, 
the Westinghouse Building, the 
Fisk Building, and many other of- 
fice buildings in New York. He has 
worked on several housing projects, 
and industrial plants for such com- 
panies as General Motors, Eastman 
Kodak, Warner Brothers, and the 
Atlas Powder Company. In addi- 
tion, his projects include many 
hospitals, college buildings, banks, 
and power plants. At present his 
construction activities are in con- 
nection with an office building oc- 
cupying a block front of Park 
Avenue and a cooperative apart- 
ment house. 

Mr. Chuckrow’s engineering ex- 
perience qualified him for election 
as President of the Cornell Society 
of Engineers, and as an associate 
editor in the preparation of the text- 
book “Reinforced Concrete and 
Masonry.” He is a member of the 
Engineering College Council at Cor- 
nell. His name is listed in “Who’s 
Who in Commerce and Industry.” 

Mr. Chuckrow and the former 
Mollie Alexander Goldenberg were 
married in 1914. They have two 
sons, Robert, and Charles M. II, 
and one daughter, Mrs. Hubert K. 
Simon. Mr. Chuckrow indicated his 
civic interests when, as a member 
of a committeee of the Commerce 
and Industry Association, he helped 
to draft and obtain passage of the 
law which founded the Urban Re- 
development Corporation. He is a 
member of the Bankers’ Club of 
America, the Building Arts Insti- 
tute, and the Cornell Club, all of 
New York. 
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What Price Engineer? 


Annual tuition in the College of 
Engineering will increase from $500 
to $600 in the Fall; other endowed 
colleges from $500 to $550. 


Here is your proof that the en- 
gineer is an expensive investment, 
that an engineering education to- 
day is a costly affair. But why is it 
so costly? 

The faculty in all colleges have 
not had salary adjustments in keep- 
ing with the times. The students’ 
demands for better instructors and 
profs can be met by raising faculty 
salaries, but not by raises only. 

‘The increased enrollment is mul- 
tiplying costs. Educating a single 
student requires over $1000 per 
year. More students mean more of 
an expensive item for the Univer- 
sity. 

Contrary to popular belief, none 
of the increased tuition is going 
toward building funds. 

The engineers are saying, “Why 
is our tuition going up $100 com- 
pared with $50 for those Arts stu- 
dents?” New equipment needed, 
operational costs, and instructors 
for expanding lab courses deplete 
a large section of the engineering 
budget. The majority of Arts stu- 
dents are required to take only one 
year of science, and their lab 
courses are a minimum. 


In view of the facts, not much 
of an argument can be made against 
the increase in tuition. The high 
cost of education is bound to be 
felt, especially by the student en- 
gineer. But the University is pre- 
pared to help the student in need 
with several methods of financial 
aid—scholarships, loans at reduced 
interest rates, and part-time em- 
ploment. 


The University intends—we hope 
this intention will become a guar- 
antee—that any deserving student 
shall not be deprived of his educa- 
tion by this added tuition. 


Joe 


Joseph E. Nemeth, ME 


“LI’l Joe” gave his first howl on 
July 20, 1923, and hasn’t stopped 
since, even though his mother said 
he was a very quiet baby. New 
York City didn’t know it, but an- 
other ME was launched that day. 
Joe breezed through the scientific 
course at Stuyvesant High; and be- 
fore he left, the President of the 
Chemistry Society, Editor of the 
Chemistry Magazine, and Vice-pres" 
ident of the Camera Club were all 
named Nemeth. While in_ high 
school, Joe aspired to be a Chem E, 
but was luckily saved from “that 
fate wuss than death.” He received 
the clue before he took that fatal 
step, and from then on, he was des- 
tined for the “salt mines” of Sibley. 


The Ford Instrument Company 
of Long Island City (“only a twen- 
ty minute walk from home”) had 
Joe’s name on its payroll for the 
two and a half years before coming 
to Cornell. 

In 1943 he decided it was time 
to get some “book-larning,” so he 
came to Cornell in November with 
a McMullen Industrial Scholarship 
and a practical background in ME. 
Once here, Joe lost no time in com- 
peting for the CoRNELL ENGINEER. 
In his sophomore year he was elect- 
ed to Circulation Manager, and 
peddled the ENGINEER in 
Straight lobby. For his reward, he 


inherited all the headaches of the 
Business Manager for two years, 
Joe spends his spare time twist- 
ing Cials at the Cornell Radio Guild 
station and going to A.S.M.E. 
meetings. He is also a member of 
the American Society for Metals 
and Pi Delta Epsilon. In his senior 
year, Joe was appointed as an as- 
sistant in the Department of En- 
gineering Materials and has been 
gleefully busting out classmates. 
The first thing Joe plans to do 
upcn graduation this June is to 
marry a gal named Leanna and 
“settle” down. She is a chemist, 
and he plans to make his niche as 
a Production Engineer. Here’s to 
success—we’re sure he’ll achieve it. 


Robert D. Loucks, CE 


One of the busiest men_ these 
days around Lincoln Hall is Bob 
Loucks, senior Civil Engineer. A 
member of Chi Epsilon, Rod and 
Bob, Tau Beta Pi, and A.S.C.E., 
Bob also finds time to help publish 
the Lincoln Log. 

His story starts in the ranch 
lands and Indian reservations of 
South Dakota, where he was born 
in 1925. Later he moved to the 
state capitol, Pierre, and attend- 
ed the small high school there. 
Preferring sports to the classics he 
played football and basketball, and 
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as he says, “found a few other ex- 
cuses to keep away from books 
and classes.” 

Upon graduation from high 
school he entered Iowa State Col- 
lege. No sooner had his luggage 
arrived there for his first term, 
than he was called into uniform 
by the Marines and sent to Notre 
Dame for study. He acknowledges 
having worn the uniform all right, 
but, as for the other, he makes no 
claim. However, the Marine Corps 
thought him a promising student, 
and sent him here to Cornell for 
Engineering training. After sixteen 
months at Cornell he was sent to 
South Carolina. He spent several 
months there and was then placed 
on inactive duty. During the sum- 
mer of 1946 he worked for the 
United States Bureau of Reclama- 
tion. In the fall Bob returned to 
school in Lincoln Hall to start his 
senior year. 


J. Coleman White, E.E. 
J. Coleman White, and that’s all 


there is to that first name, came 
to Cornell from La Porte High 
School, La Porte, Indiana, to earn 
a Bachelor of Electrical Engineer- 
ing degree. This goal will be 
achieved in June of this year, hav- 
ing been interrupted for three years 
while 2nd Lt. White navigated a 
few of Uncle Sam’s_ bombers 
around. 

It may be sacrilege to tell this, 
but his true love does not lie in 
electrical engineering. It lies in 
classical music, and in particular, 
the piano. Fate made it impossible 
for J to follow it as a career by 
giving him a hand that was just 
a little too small. To satisfy his 
own curiosity as to his engineering 
aptitudes, he took the examination 
given by the Veterans Administra- 
tion and discovered he was in the 
lower 20 percentile. It is lucky he 
found this out in his last term in- 
stead of his first, when it might 
have deterred him from compiling 
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the best average in his class, and 
one of the best in the history of 
the school. 

J’s college career was limited by 
no means to merely acquiring this 
average and playing the piano. He 
has kept himself busy with a few 
extra curricular activities, such as 
the band, orchestra, Alpha Phi 
Omega, and in winning his numer- 
als as a member of the freshman 
crew. He is a member of Phi Kappa 


J. 


Psi fraternity, Eta Kappa Nu, Tau 
Beta Pi, and Phi Kappa Phi, in 
addition to Crew Club and Sphinx 
Head. These evenings find him 
hurrying from his afternoon labs to 
the boat house, since he is also 
manager of the varsity crew. 


Samuel I. ME 


Back in September, 1941, the 
loungers in front of the Ithaca 
Hotel were surprised to see two 
dusty boys on bicycles complete 
with bedding rolls come down the 
Aurora Street hill. Sam Hyman and 
another prospective engineering 
student had just completed a three- 
day trip from New York by way 
of Philadelphia. Since that time 


with a few years out for military 
service, Sam on his bike has been 
a familiar figure on the quad. 

As would be expected, Sam 
joined the Cornell Outing Club as 
a Freshman. His second term he 
became a compet for the Business 
Board of the CorRNELL ENGINEER. 


At the end of the Spring Term 
in 1943 the ERC called him to ac- 
tive duty. In December, 1943 Sam 
was sent to Pratt Institute in 
Brooklyn under the ASTP; when 
this program ended in March, 1944, 
he was sent to the Seventy-fifth In- 
fantry Division with which he sub- 
sequently saw much action in 
France and Germany, including the 
Battle of the Bulge. 


Sam resumed his career at Cor- 
nell in March, 1946. He rejoined 
staff of the CorNELL ENGINEER and 
at the end of the term was elected 
Publicity Manager. This fall he 
was made President of the Railroad 
Club. Although Sam’s main hobby 
is railroads, he spends many hours 
with his camera and large map col- 
lection. But don’t think he devotes 
himself solely to his activities, let- 
ting his studies slide, for he has 
an enviable scholastic record. In 
addition to his. duties as an assis- 
tant in the Engineering Materials 
Department, he is now working on 
the Shephard hardenability test for 
shallow hardening steels. After 
graduation Sam’s interests point to 
a career in either metallurgy or 
heavy machinery. 
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News of the College | 


Contest 


Alvin L. Feldman ME 49, was 
awarded the first prize of $25 for 
presenting the best paper before 
the student chapter of ASME in a 
contest held on April 23. The title 
of his paper was “The Atomic 
Powered Athodyd.” Feldman is the 
author of an article on that subject 
which was published in the April 
issue of THE CoRNELL ENGINEER. 
Second prize was awarded to David 
K. Felbeck ME ’48, for his paper 
on Saint Venant’s Principle. Jar- 
man G. Kennard ME ’47, took 
third prize with a paper on the tur- 
bo-supercharger. The board of 
judges included both students and 
members of the faculty. 


Prizes 


Four Charles Lee Crandall prizes, 
of $75, $50, $35, and $20, are to be 
awarded again this year to Junior 
or Senior civil engineering students, 
for the most meritorious papers on 
appropriate subjects. The prizes 
were established in 1916 by alumni 


of the School of Civil Engineering - 


to encourage original research, stim- 
ulate interest in matters of public 
concern, and make the students 
aware of the opportunities open to 
them of serving their fellow citizens. 
The Committee in charge of the 
Prizes this year consists of Profes- 
sors Lincoln Reid, John E. Perry, 
and Carl Crandall. 


Hollister Limits Duties 


Because of illness resulting from 
overwork, S. C. Hollister, dean of 
the College of Engineering and vice 
president in charge of University 


development since May, 1946, has 


asked that he be relieved of the lat- 
ter position, so that he may de- 
vote full time to the work of the 
engineering college. 

Dean Hollister was gzanted a 
leave of absence, and went with his 
family to Sanibel Island, Florida, 
for an extended rest. Professor Wal- 


ter L. Conwell, Assistant Dean of 
the College, served in his absence 
as acting dean. 

In announcing Dean Hollister’s 
withdrawal from the office of vice- 
president, President Day expressed 
the warm appreciation of the Board 
of Trustees for the service which 
Dean Hollister had rendered, and 
stated that the resignation had been 
accepted with deep regret on the 
part of the administration. 


Tau Beta Pi 


The Executive Council of the 
National Tau Beta Pi Association, 
honorary engineering society, re- 
cently appointed Robert H. Nagel, 
full-time secretary-treasurer of 
the organization. He will assume his 
duties August 1, 1947. 


Soon after his graduation, Mr. 
Nagel was employed by the TVA 
at Knoxville, Tennessee. He re- 
ceived the degree of M.S. in C.E. 
from the University of Tennessee 
in 1941. During the year 1943-44, 
he was assistant professor of civil 
engineering at the University of 
Tennessee. Prior to his appoint- 
ment as national secretary-treas- 
urer, Mr. Nagel was assistant en- 
gineer on the Southérn Railway. 
During this time he served as as- 
sistant secretary-treasurer of . the 
association and editor of its maga- 
zine, “The Bent.” 


Students Hear Karapetoff 
Dr. Vladimir Karapetoff, Profes- 


sor Emeritus of Engineering, spoke 
on March 6 at the Engineering So- 
cieties Building in New York City 
to the New York Section of the 
American Institute of Electrical En- 
gineers in a talk directed to mem- 
bers of the ten student branches of 
that organization in the New York 
area. 

Dr. Karapetoff’s subject was 
“The Young Engineer and Human 
Society”—a thought which he elab- 


orated on with five main postulates, 
These points which he stressed were 
that the young engineer should gear 
himself to the important factors in 
his life, that a person’s quest for 
greater knowledge should be con- 
tinuous throughout his life, that a 
person should accomplish as much 
as possible of his plans and ideas 
during his life, that one should de- 
velop all sides of his character 
equally, and that one should re- 
ember the fact that time and op- 
portunity never return and are lost 
forever once passed by. His final 
word of advice to the group of stu- 
dents dealt with the last-named 
topic, his warning being that of all 
the sad words of tongue or pen, the 
saddest is “it is too late.” 


ASCE 

At a meeting of the Ithaca sec- 
tion of the American Society of 
Civil Engineers held March 24, B. 
D. Tallamy of the New York De- 
partment of Public Works discussed 
problems encountered in planning 
the New York State Thruway. 
Tallamy is deputy superintendent 
of New York State Department of 
Public Works. 


New Courses 


Short courses in the use of aerial 
photography for surveying the 
topography in highway construc- 
tion and in the solution of high- 
way traffic problems have recently 
been added to the curriculum of 
the School of Civil Engineering 
here at Cornell. 

Professor T. D. Lewis is directing 
the courses in traffic engineering, 
which are designed to train men to 
plan the solutions of such problems 
as congestion, lack of adequate 
parking facilities, and so forth 
Much of the congestion existing at 
present in the large cities of Amer- 
ica is, according to Professor Lewis, 

(More news on page 34) 
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Phase 


By HERBERT F. SPIRER, EP ’S1 


Spring Tension 


Vladmir Sitzfleisch, valedictorian 
of Sibley, looked unusually sad. His 
slide rule was neatly tucked over 
his left ear, but the copy of Emin- 
ent Victorians in his buttonhole was 
wilting. He wore a dull-looking grey 
cast iron gear blank around his 
neck to ward off evil spirits. 

“Why the mourning clothes, To- 
varich?” I asked. 

“T am as confused as the art stu- 
dent hunting for the lavatory in 
Franklin. I have run head on into 
the insoluble problem. Even Prof. 
Hurwitz will be stumped.” 

Sitzfleisch picked at his gold 
teeth with an inside calipers. He 
carefully burnt the fingerprints off 
his thumb and forefinger with a 
Bunsen burner and said, 

“Rodney, you know very well 
that if you square a negative num- 
ber you will get a positive number. 
Now if you cube a negative num- 
ber, you get a negative number. 
Check! Now what happens when 
you raise a negative number to the 
two and one-half power?” 

“You don’t know, do you?” he 
shouted, leering triumphantly and 
thrusting an accusing gap lathe in 
my face. He was right. I didn’t 
know the answer. Sitzfleisch was not 
the type to let a moment of suc- 
cess pass by. He munched loudly on 
a Johansson block, and murmured. 

“T guess my pen will have to go 
on itching.” 

“Why?” I queried innocently. 

“Because I have no_ scratch 
paper!” 

This hurt, and I flamed up in 
anger. While I was flaming, he lit 
a reefer and took a deep drag. He 
exhaled and a transit and two sur- 
veyors standing nearby melted in- 
to a small lump. He laughed shrilly. 
and scurricd away towards Sibley, 
leaping from tree to tree. Occasion- 
ally he would pause and hang by 
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his tail, trimming his fingernails 
with a universal milling machine. 
All was peaceful on the campus, 
and the strains of the termitc’s 
nightmare song, 1 Dreamt I Dwelt 
in Marble Halls, resounded through 
ivy-covered corridors. 


* * * 


She laid a pale and still white form 
Beside the others there, 
And then her anguished, piercing 
shrieks 
Rang through the silent air. 
With still another mournful wail 
She turned upon one leg. 
Tomorrow she’ll come back again 
And lay another egg. 


—Harvard Engineer 


Mr. Maret to Prof. Grantham: “I know 
E=IR, but where is the light switch?” 


Definitions, according to the Phy- 
sics Department, are the acorns 
from which great scientific oaks 
grow. Screwdriver engineers will 
recognize the great need for work- 
ing definitions, not to be found in 
the great textbooks, that may be 
applied to practical situations. Af- 
ter years of research I have finally 
accumulated enough of the practi- 
cal definitions of engineering terms 
to offer to you several of these 
working definitions: 


Amorphous—The Greek .god of 
dreams. 

Barium—What you do to dead 
people. 

Binary—Small yellow bird noted 
for its singing ability. 

Carbon—A _ storage 
street cars. 

Catalyst—Western ranch owner. 

Centimeter — A hundred-legged 
worm-like animal. 

Chlorine—A dancer in a night 
club. 

Cyclotron—A_four-wheeled _ bi- 
cycle. 

Hooke—The man who invented 
a barbed device for catching fish 
which was then named after him. 

Torque—To speak to someone. 


place for 


The Rod and Sunshade 


Howie (“Ensign”) Golub, now a 
self-made instructor in Route Sur- 
veying, was once a student like the 
rest of us. Way back in the old 
days, when trolleys ran on State 
Street, he was asked, 

“Why is asbestos put on steam 
pipes?” 

“The asbestos on those pipes,” 
he replied snappily, “is—is to kind 
of ease the shock when you bump 
your head.” 


Personal Item 


John Gerling and Robert Sims, 
recently of the Dean’s List, have 
just been released from the infirm- 
ary after extensive treatment and 
cure. They were suffering from the 
Cornell engineer’s occupational dis- 
ease, overdose of No-Doze. 
Ronald Wilcox is now known by 
his friends as “Doublebarreled” 
Ron. He was the first man to dis- 
cover that you can copy a drawing 
twice as fast by carrying a pair of 
dividers in each hand and trans- 
fering two measurements at once. 


19 


lates. 
were 
gear 
rs in 
t for 
con- 
. 
lat a 
nuch 
ideas 
| de- 
acter 
| re- . 
op- 
lost 
final 
stu- 
med 
, the 
4 
* * # 
sec- 
B. 
De- 
ssed 
ning 
* 
the 
ruc- 
igh- 
ntly 
of 
ring 
mn ise 
ems 
late 
rth 
ner- 
WIS, 
ER = 


Recent Developments 
In Engineering 


Electronic Cleaning 

Electronic bombardment, a new 
method of cleaning optical glass 
surfaces prior to coating, has been 
developed by Bausch and Lomb, 
Rochester, N. Y. The process was 
designed primarily for aiding appli- 
cation of aluminum, the reflecting 
agent, to television and other first 
precision mirrors. 

The ground and polished optical 
glass is placed in a metal holder in 
a high vacuum bell, where a tung- 
sten filament is electrically heated 
to a temperature at which elec- 
trons are emitted. The electrons 
are attracted by the holder which 
is at a high positive voltage with 
respect to the filament. Thus at- 
tracted, the electrons bombard the 
glass at a speed of several thousand 
miles a second, leaving the surface 
entirely free of water and extran- 
eous material. 

New Framing Anchor 

A new timber connector, shown 
in the accompanying picture, is 
used to help eliminate bulky joints 
and connections with wood. Known 
as Trip-L-Grip framing anchors, 
the devices have been specified in 


Techni-Briets 


home and other light construction 
work to increase rigidity around 
window and door openings, and in 
joining joists to beams, studs to 
sills, rafters to plates, etc. 


Better Plumb Bob 

This plumb bob (see picture), 
has a rotatable reel and_ special 
hook on the top of the neck. The 
cord is reeled off to approximate 
length wanted, then slipped into 
the hook which holds the bob ex- 
actly centered anywhere on the 
cord. The bob can then be minutely 
adjusted up and down, simply by 
rotating the spool. 


Carbide Parts Easy to Attach 

A new development by Carboloy 
Company, Inc., Detroit, now makes 
it possible to mount or attach car- 
bide parts with screws, studs, etc., 
in a manner and with the same 
ease as similar parts made of softer 
metals. 

The development is particularly 
effective where large sections of 
carbides are to be used. Heretofore, 
use of large sections has been handi- 
capped to some extent by the 
fact that, in the hardened state, 


The Micro Plumb Bob developed by 
Suverkrop Instruments. 


carbides are unmachinable to all 
practical purposes and cannot be 
drilled or tapped. This objection 
has been overcome by processes 
through which machineable mater- 
ials are solidly imbedded in the 
carbide parts wherever the part is 
to be threaded. 

When it is desired to attach car- 


bides by means of studs, screws, 


etc., the approximate location of the 
point or points of attachment and 
the number of such points are first 
determined. The carbide part is 
then provided with machineable 
“inserts” in those locations. The 
part may then be drilled and tap- 
ped at those points either before 
shipment or by the user “on the 
job.” 
Decimals vs. Fractions 

A survey by the Society of Au- 
tomotive Engineers reveals that 
76% of the aeronautical industry 
has considered the use of decimal 
dimensioning, that 63% already 
uses it, and that the rest use it for 
some purposes. In addition to the 
obvious advantage of eliminating 
error producing fraction-decimal- 
fraction operations, tolerances may 
be indicated merely by indicating 
digits after the decimal point. 
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Alumni News 


Edward F. Entwisle, M.E. ‘06, 
died at his home in Buffalo on 
March 8. Mr. Entwisle was general 
manager of the Bethlehem Steel 
Company’s Lackawanna plant, and 
had served in the steel industry 
for forty years. 


Edgar H. Dix, Jr., M.E. ‘14, M.M.E. 
‘16, received the Francis J. Clamer 
Medal of the Franklin Institute at 
the Annual Medal Day ceremonies 
of the Institute in Philadelphia, 
April 16. Mr. Dix, director of met- 
allurgical research and assistant 
director of research for the Alum- 
inum Company of America at New 
Kensington, Pa., is being honored 
for his development of extra-strong 
non-corrosive aluminum products. 
One of Mr. Dix’s major contribu- 
tions to the field of metallurgy 
which warranted this award, was 
the invention of “Alclad,” a ma- 
terial which combines the high re- 
sistance to corrosion of pure alum- 
inum with the high strength of 
aluminum alloys. Alclad is used 
in the construction of most air- 
planes made in the United States. 


William D. Van Arnam, Chem.E. 
‘16, was inducted on April 15 into 
the Quarter Century Club of the 
Johns-Manville Corporation in rec- 
ognition of his 25 years of service 
to the company. Mr. Van Arnam, 
at present sales manager of the 
Celite division of Johns-Mansville, 
started with the company as a 
salesman in 1922. In addition to 
his sales engineering work, he is 
prominent in the dry-cleaning in- 
dustry, having served two years as 
president of the Laundry and 
Cleaners Allied Trades Association. 
Mr. Van Arnam’s youngest son, 
Frederic, is at present attending 
Cornell. 


Ralph Bown, Ph.D. ‘17, gave a 
talk on “Microwaves” before the 
Cornell Society of Engineers March 
25. Dr. Bown has been prominent 
in communication research for 
many years, and since June 1946 
has been Director of Research of 
Bell Telephone Laboratories. Dur- 
ing the recent war he was a divi- 


sion member and consultant of the 
National Defense Research Com- 
mittee, specializing in Radar. 


Harold D. Craft, A.B. ‘31, C.E. 
‘32, is now the executive assistant 
to the divisional vice-president for 
the Interchemical Corporation, 
Bound Brook Division, Bound 
Brook, Ne wJersey. During this 
past war, Craft served as company 
commander in the 36th Infantry 
Division and was taken prisoner 
in the early days of the Italian 
campaign just after the invasion 
at Salerno. Following his release 
from prison camp by the victorious 
allied troops, he was discharged 
as a major in December, 1945, at 
which time he went to work for 
Interchemical. 


—Courtesy Cornell Alumni News 


Winton I. Patnode 


Dr. Winton |. Patnode, Ph.D. ‘31, 
recently took charge of the Han- 
ford Engineering Works of Gen- 
eral Electric at Richland, Washing- 
ton. The Hanford works, taken over 
last fall by General Electric, is en- 
gaged at present in the develop- 
ment of atomic energy for peace- 
time uses. During the war, it was 
one of the two major plants in 
the U. S. working on the utilization 
of atomic energy for military pur- 
poses, the Clinton Engineering 
Works of Oak Ridge, Tennessee, 
also being active in that field. 


Dr. Patnode, as director, succeeds 
Dr. W. D. Coolidge. 


Dr. Albert Rose, E.E. ‘31, Ph.D. 
‘35, was announced recently as the 
recipient of the Morris Liebmann 
Memorial Prize for 1943 for his 
outstanding work on television re- 
search. The award was presented 
of the Research Laboratory of 
to Dr. Rose, a member of the staff 
R.C.A., by the Institute of Radio 
Engineers at their annual banquet 
held March 5 at the Hotel Com- 
modore in New York City. 


Allan R. Greene, M.E. ‘32, is 
employed at present as chief en- 
gineer, Manufacturing Department, 
Cities Service Oil Company, of 
New York City. Mr. Greene served 
four years as an officer in the past 
war, finally attaining the rank of 
lieutenant colonel while holding 
the position of staff officer with 
the 36th and 100th Infantry Divi- 
sions in France. Before going into 
thearmed services, he was a test 
engineer with the Atlantic Refining 
Company of Philadelphia. Mr. 
Greene now lives at 712 Garden 
St., Plainfield, New Jersey. 


Robert E. Patrick, M.E. ‘32, is 
now employed with the Taber As- 
sociates Company of Philadelphia, 
which specializes in engineering 
customer contact, business admini- 
stration and other problems which 
have to do with administrative 
engineering. As an executive of 
the company, Mr. Patrick is re- 
sponsible for administration and 
sales work. Before accepting this 
position, he worked with the Kel- 
let Aircraft Corporation of North 
Wales, Pennsylvania. 


G. Herbert Stelljes, M.E. ‘32, is 
now assistant controller for the 
Wright Aeronautical Corporation 
of Wood Ridge, New Jersey. Mr. 
Stelljes has been employed by 
Wright since 1933, working up 
through the company to the posi- 
tion of budget director in 1942 
and then finally to his present 

(More news on page 36) 
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“The objects of this Society are to promote the welfare of the College of 
Engineering at Cornell University, its graduates and former students and 
to establish a closer relationship between the college and the alumni.” 


Robert B. Lea 


This year we set as one objective the forming of one 
or two more regional sections of your Society. After sev- 
eral discussions with Dean Hollister and numerous alumni 
it was felt that Cleveland and Detroit, with strong alumni 
groups, would be the best places to start. I was able to 
prevail upon Tell Berna ’12 to undertake the job as chair- 
man of a special committee on expansion. Cooperating in 
Detroit with capable Walker Cisler ’22, arrangements were 
completed for organization meetings on successive nights, 
which was most convenient for several of us who were 
to attend from out of town. 

On the plane to Detroit I found, appropriately, that 
the pilot, a former student at Ithaca, was a grandnephew 
of Ezra Cornell. 

In Detroit, Walker Cisler arranged for the Cornel! 
Club of Michigan to act as host. A large number of alumni, 
several with sons hopeful of becoming Cornellians, turned 
out to meet and hear for the first time W. Julian King, the 
new Director of Sibley College. Phil Kent ’14, president of 
the Club, opened the meeting with an interesting report of 
his experiences as an observer of the Army cold weather 
tests in Alaska. Tell Berna gave one of his usually humor- 
ous but provocative talks, and your president brought 
greetings from the Society. 

All were much impressed with Director King’s de- 
scription of the present-day Sibley with its advances and 
many postwar problems. I am happy to report that after 
the meeting a committee reported favorably on forming a 
regional group, and Linton Hart ’14 has been named chair- 
man. He therefore becomes our regional vice president for 
Michigan. He will work within the structure of the Cornell 
Club of Michigan as chairman of the Committee on En- 
gineering Activities, which will be given the functon of 
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Presidents Message 


running one meeting a year devoted entirely to engineering 
matters. Lint is past president of the Club, a very active 
Cornellian, and I know will do a splendid job. 

In Cleveland the next evening an equally large group 
of alumni turned out for Engineers Night. Tell Berna acted 
effectively as toastmaster. Dr. Gustav Egloff came from 
Chicago an daddressed the group on “Petroleum in the 
Modern World.” His wide travels and technical knowledge 
enabled him to give a most enlightening discussion on this 
vital subject. 

Director King’s talk again made an excellent impres- 
sion. After dinner he was kept nearly an hour in informal 
discussions with various alumni who were happy to meet 
him. The Cleveland group elected the following Executive 
Committee: 

George C. Brainard, Chairman 

S. K. Wellman 

Harold Kneen 

John R. Dingle 

S. Everett Hunkin 
George C. Brainard thus becomes our regional vice presi- 
dent for Cleveland. 

Thus your Society will have more channels through 
which it can promote the welfare of the College of Engin- 
eering through direct contact between faculty and the 
alumni groups. This is indeed fortunate when institutions 
like Cornell are confronted with so many problems in this 
unsettled period. 

I hope you will support the: Society in playing an 
increasing part in the welfare of the college. I know it 
can if you all give such loyal support as I have received 
during my year as your president. 

= ROBERT B. LEA 
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NUMBER 7 OF A SERIES 


for Engineers 


What’s wrong with 
which wire? Find the pinhole! 
Formerly, when swi tchboard cables failed In the manufacture of coils for relays, 
to pass inspection, it was often difficult to ringers, eve., eine 
the and the exact quality of this insulating enamel must be 
the trouble of the highest. So Western Electric devel- 
Western Electric engineers have devel- oped a “pinhole” test set which reliably 
oped a new test set that checks switch- detects the most minute imperfections in 
board cables for the continuity of each the enamel coating as soon as it comes 
wire... that checks the dielectric strength this babing 
between each wire and every other wire helps gteatly ie 
and the ground shield. It automatically standards and in establishing satisfactory 
a ‘ tests a cable of up to 320 conductors for ematical 
ring Rigid Inspection continuity and insulation resistance in a PPly- 
tive . h ] total testing time of 35 seconds! If a de- 
is the ruie fect is present, the faulty conductor and 
Bell Telephone equipment, being precision the type of defect is indicated visually. 
roup apparatus, must stand inspection during 
acted each stage of its manufacture. Muterials 
from being used in manufacture... parts in 
the process... partial assemblies...equijyment 
edge after it is assembled and wired...ali must Is it cracked on 
this be checked and rechecked to insure high i : 
quality of performance. the inside? 
The design and maintenance of test In wel f 
rma cuipment for such Looking at voices ro war wed. Tene 
senee — ae : ful : A new method for testing the volume it for internal flaws became imperative, 
° ay ee en efficiency of telephone receivers has been yet no manufacturer of such stock had 
utive This equipment must be fast und ac- introduced since the end of the war. Now, devised any method. Western Electric en- 
curate in operation, and although It may the output of a 0-3000 cycle per second, gineers came through with a device to do 
be complex in design and construction, it slow sweep band frequency oscillator is the job. One that not only located objec- 
must be simple to operate by the average applied to the receiver and its output de- tionable cracks and determined their 
worker. And, to facilitate mass production, picted upon a long persistence screen of thickness but also served as a precise 
test equipment of many different types an oscilloscope. Thus, an inspector can thickness gauge for such materials as 
is also required. see the complete frequency response curve aluminum condenser foil . . . detecting 
iii Here are just a few interesting examples of the receiver under test and quickly differences of a fraction of a millionth of 
of the many test sets Western Electric en- classify defective receivers according to an inch in foil nominally two hundred 
gineers have developed to meet these needs. the nature of the defect. millionths of an inch thick. 
ough 
igin- 
the Manufacturing telsphone and radio apparatus for the Bell System is Western Electric’s primary job. It calls 
tions for engineers of 1sany kinds — electrical, mechanical, industrial, chemical, metallurgical — who devise 
this and improve machines and processes for large scale production of highest quality communications equipment. 
an 
Western Electric 
rived 
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THE ELECTRONIC THEORY 
OF ACIDS AND BASES. W. F. 
Luder and Saverio Zuffanti. ix 
+ 165 pages. John Wiley and 
Sons, Inc., 440 Fourth Avenue, 
New York 16, N. Y., 1946. $3. 
The structures and reactions of 

acids and bases have been topics 

for speculation and research since 
the earliest days of chemistry. The 
overwhelming importance of aque- 
ous solutions, as well as the lack of 
information and _ understanding 
about non-aqueous systems, cer- 
tainly has been the main factor con- 
tributing to the development of the 
older approach to acids and bases, 
such as the hydrogen ion-hydroxyl 
ion concept or the Bronsted-Lowry 

Theory. In 1923 G. N. Lewis pro- 

posed a general theory of chemical 

reaction of far reaching significance. 

He made the assumption that the 


Book Review 


formation of the most stable elec- 
tronic configuration in molecules or 
ions is the controlling factor in de- 
termining what reaction will occur 
spontaneously, and showed how 
this can be applied to acid-base re- 
actions as well as many others. Un- 
fortunately this theory was neglect- 
ed until about 1938. 

In the Electronic Theory of Acids 
and Bases the authors describe the 
Lewis Theory and consider its ap- 
plication to numerous systems. 
They contend that all other theor- 
ies of acid-base behavior which have 
been proposed can be described 
completely in terms of the unifying 
concepts of the Electronic Theory. 


Bridge Construction 


Project: Grade Crossing Elimination, 
Pennsylvania Reading Seashore Lines, 
Germania, N. J. Completed 1939. 
Built for State of New Jersey. 


Cayuga Construction Corp. 
30 Vesey Street, New York 7, N. Y. 


Daniel M. Lazar ’29, President 
L. Sanford Reis ’29, Treasurer 


“Searching for the property com- 
mon to all acids, or that common to 
all bases, Lewis concluded that 
acids and bases correspond respec- 
tively to what Sidgwick later called 
acceptor and donor molecules. Neu- 
tralization is the formation of the 
coordinate covalent bond between 
the acid and base.” Following an 
historical introduction and a chap- 
ter devoted to “Atomic Orbitals 
and Valence” in which modern 
views about forces holding atoms 
together in molecules and ions are 
set forth in quite elementary albeit 
incomplete fashion, the authors dis- 
cuss “The Electronic Theory of 
Acids and Bases,” “Electrophilic 


DIAL 2014 


Casradilla School 


A Regents School where aim is to prepare 
students for University work. 


Special attention to students with unusual pro- 
grams or to whom English is a foreign language. 


University Tutoring 


Tutoring in university courses that is effective 
because directed to individual needs. 


Special attention given to the needs of veterans 


MAXWELL T. KENDALL ’36, Headmaster 


Est. 1870 


ITHACA, NEW YORK 


WILLARD STRAIGHT HALL, ITHACA 


Cornell University Placement Service 
107 E. 48th ST.. NEW YORK CITY 


We are expecting and getting many registrations of Cornell veterans. They are welcome. 
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and Electrodotic Reagents,” and 
“Acidic and Basic Radicals” in sep- 
arate chapters. Then follow four 
chapters devoted successively to 
the four criteria of acid-base be- 
havior selected by Lewis as funda- 
mental; namely, “Neutralization,” 
“Titration with Indicators,” “Dis- 
placement,” and “Catalysis.” The 
three final chapters are devoted to 
more specific discussion of catalysis 
with particular reference to organic 
chemistry and should be of con- 
siderable interest to the organic 
chemist and the engineer. 

This reviewer feels that the Lewis 
Theory is a magnificent contribu- 
tion and stands as a tribute to the 
genius of the late G. N. Lewis. 
However, he can not help but wish 
that some other name had been 
chosen to describe many of the re- 
actions now being labeled acid-base 
reactions. For example, the authors 
of this book show how the Lewis 
Theory can be used in explaining 
oxidation-reduction phenomena and 
they imply, at least, that oxidation- 
reduction reactions are a type of 
acid-base reactions. This reviewer 
feels that to- classify practically 
every reaction as an acid-base re- 
action is unnecessarily confusing. 


Noteworthy Emphasis 


The placing of emphasis by the 
authors on the relative nature and 
strength of acids and bases is a 
noteworthy point. In their “Conclu- 
sion” they state, “Much remains to 
be done in the way of quantitative 
measurement as suggested by this 
new relativity in chemistry. No 
doubt, as more and more experi- 
mental results accumulate, the 
theory will undergo modification 
and refinement. Eventually it may 
give way entirely to another, but 
the least that can be said for it 
now is that it can rid chemistry 
forever of one-element theories of 
the behavior of matter.” With this 
thére can be no quarrel. One can 
only hope that eventually it will not 
be necessary to force facts tortu- 
ously into a particular pattern. The 
Electronic Theory of Acids and 
Bases is certainly a timely exposi- 
tion of an important concept of 
chemistry and should serve to 
stimulate discussion and research. 


E. R. Van Artsdalen 
Asst. Prof. Chemistry 
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PROBLEM—Every so often, as the commutator segments of large 
motors wear down, the mica between them must be cut down. Your 
problem is to work out a tool which permits the undercutting to be - 
done without removing the armatures from the motors. 


THE SIMPLE ANSWER—An S.S.White power drive flexible shaft 
hooked up to an electric motor gives you the basis of a portable 
power unit for driving small rotary saws. A handpiece designed for 
mounting the saws finishes the tool. 


The time and labor-saving advantages of having an easily manipu- 
lated power tool which can be brought to the work, can be readily 
appreciated. $.S.White 
flexible shafts make 
practicable the develop- 
ment of such tools for 
many purposes. 


* * * 


This is just one of hundreds of 
power drive and remote con- Here's how the 
trol problems to which $.S. Martindale Electric 


Co., of Cleveland, 
White flexible shafts provide Ohio, does it with 


a simple answer. Engineers °,/4,hP. motor 
will find it worth while to be combination. 
familiar with the range and 
scope of these Metal Muscles * 
* Trade Mark Reg. U.S. Pat. Off, 


for mechanical bodies. and elsewhere 


WRITE FOR BULLETIN 4501. . — — 
It gives essential facts and engineering data 
about flexible shafts and their application. A / 
copy is yours free for the asking. Write today. | u» 


SS.WHITE ou nn. 


THE S. S. WHITE DENTAL MFG. CO. 
DEPT. C, 10 BAST 4Oth ST., NEW YORK 16, 
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Flight Testing 
(Continued from page 8) 

Added to the expense are the 
man-hours spent on the calculations 
and plotting of performance curves 
and analysis of the data obtained. 
In order to get extensive data un- 
der rapidly changing conditions, a 
set-up is often used whereby a cam- 
era takes photographs of an instru- 
ment panel. Shots can be taken as 
rapidly as 10 frames/second. When 
the film is developed, the instru- 
ments can be read as slowly as the 
reader desires, and accurate curves 
of temperatures, pressures, veloci- 
ties, etc., can be plotted. An auto- 
matic temperature recorder can be 
used and the data related directly 
to the photographic data. Several 
hundred temperatures can be read 
in a few minutes on such a re- 
corder. 

The possibilities of flight testine 
are extensive. In 1942, the General 
Electric Company organized a flight 
test program. The first plane was 
a B-23, which was modified for test- 
ing turbosuperchargers. Since then, 
the Fight Test Division has operat- 
ed three B-29’s and six B-24’s and 
has really come into its own. Start- 
ing at LaGuardia Field in New 
York, it was found necessary to 
move in a year to another place 
with more facilities—Brownsville, 


were found to be so successful, that 
arrangements were made to con- 
tinue the important work at Schen- 
ectady, New York, a site nearer a 
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A night view of the newly-completed General Electric Flight Test Center at 
Schenectady County Airport. 


Texas. In 1945, however, operations 


major G.E. factory than the pre- 
vious bases. Realizing the impor- 
tance of this work, the Company 
constructed a modern Flight Test 
Center at the Schenectady County 
Airport. This building (169 feet by 
175 feet) can accommodate two 
B-29’s or four B-24’s. Shop space, 
engineering offices, and laboratory 
rooms are included in a two-story 
lean-to along the south side of the 
hangar. 

“Flying Laborateries” 

The planes which are used for 
testing are called “flying labora- 
tories.” At the moment, the Fight 
Test Division is busy testing an 
axial flow jet engine in a B-29 fly- 
ing test bed. An electronic carbur- 
etor air-pressure regulator has been 
installed in one of the B-24’s for 
test purposes. A C-45 houses an 
electronic automatic pilot, and work 
has recently been done on testing 
radar equipment in a B-24. Dur- 
ing the past, tests were run on gun 
turret and fire control system opera- 
tion, turbo-pressurized cabins, and 
turbo-supercharger operation. No 
one knows what the future will 
bring. 


In his article in the April 
issue, the title of Mr. May- 
nard M. Boring was misstated. 
His correct title in the Gen- 
eral Electric Company is As- 
sistant to the Vice-President 
in Charge of Engineering Pol- 
icy. 


Okinawa Road 
(Continued from page 13) 


that the roadway now had an ex- 
cellent drainage system. 

Now the men who had been us- 
ing their shovels to drain the roads, 
could take up a less physically tir- 
ing job. Demolition work became 
the order of the day, with the new 
Composition “C” being the most 
used explosive. Composition “C” is 
the putty-like explosive that has 


Latest type mine detectors were some- 
times used to locate Jap mines on the 
roadway. 


the advantage over other types in 
that it can be packed into any size 
hole or pushed into any desired 
shape. This work entailed blowing 
up any bed rock that projected too 
far above the surface of the ground, 
breaking up the coral in the pits 
so that the power shovels could load 
the trucks and blasting down a 
70 foot coral cliff that obstructed 
the roadway. This cliff had been 
one of the most embattled points 
in the whole area for it controlled 
the approach to Shuri. A common 
occurrence in blasting at this point 
was the revealing of the remains 
of the Jap works in the hill, with 
part of their equipment still inside. 
For this blasting compressor trucks 
were at last used to furnish the 
compressed air necessary to oper- 
ate air drills. The drills were used 
to make holes in which the Com- 
position “C” was placed before it 
was set off by primacord. 

In contrast with the work on 

(Continued on page 28) 
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HALK IT UP TO A CARELESS MAN witha 
match. But don’t fool yourself. If your 
properties suffer material damage by fire the 
truly careless man will be you—for as long as 
people are human and thoughtless, fires will 
start, but as long as there is Grinnell Protec- 


tion you can control these fires quickly, effec- 


tively, at the source. 

So the choice is actually your own—whether 
you risk your property to swell the present 
$500,000,000 annual destruction by fire—or 
whether you safely join the group of those 
owning over seventy billion dollars worth of 
property who have prepared for fire, who 
have cut losses to trifling amounts with 
Grinnell Protection, 


There is a system ct Grinnell Protection for 
every kind of fire hazard, ready to stop fire 
immediately wherever it strikes. If your prop- 
erty is unprotected against fire you’re paying 
for Grinnell Protection—why not have it? 
Grinnell Company, Inc., Providence 1, R. I. 
Branch Offices in Principal Cities. 


Vol. 12, No. 8 


\ts 
th 
le. 
ks 
- 
- 
R 
eats 


to melt b 


Ever see a brick melt in air — 

melt like a block of butter in a warm 
room? Probably not. For air around the 
ordinary brick building just doesn’t 
get that hot...over 2000°F. Yet raising 
the temperature of air until it’s hot enough to 
melt.a brick — and a lot hotter — is now possible 
with the Pebble Heat Exchanger developed by 
B&W. It heats gases far above the temperature 
limits of metallic heat exchangers. ; 

Development of the Pebble Heat Exchanger is 
further evidence that B&W-— old in experience, 


hot enough 


\ 


ricks 


pioneer of many advances in divergent fields —is 
still young enough to have new ideas. 

B&W offers excellent career opportunities to 
technical graduates in diversified phases of manu- 


facturing, engineering, research, and sales. 


85 LIBERTY STREET, 


THE BABCOCK WILCOX CO. 


Okinawa Road 

(Continued from page 26) 
Leyte Island, few bridges were 
needed on Okinawa. If we had any 
break during our time here, it was 
the relief from the time consuming 


one Bailey Bridge with a perman- 
ent wooden structure so that we 
could use this Bailey Bridge in the 
town of Shuri. During the construc- 
tion, traffic had to use the prefabri- 
cated bridge. No new bridge loca- 
tion could be used, for cliffs blocked 


all the crossings in that area. So 
the framing for the wooden bridge 
was built directly underneath the 
steel structure. The road was closed 
for only one night while the Bailey 
Bridge was taken down and plank- 
ing was laid to surface the new 


bridge jobs. But we had to replace 


A bulldozer with carryall attached is starting to dig a drainage ditch for the high- 
way in the background. Without these carryalls, proper ditching could not have been 


made. 


one. Quite a bit of publicity was 
g:ven to this job, for it was one 
of the few times we had built one 
bridge one foo tunder another. 

At last one could see some real 
progress on the read. The sun, 
which now took the place of the 
rain, shone down on a gleaming 
white strip that was Route 4. Ve- 
hicles were able to travel down the 
road at their maximum speed, 
necessitating the use of MPs to 
keep them at a normal rate. Just 
a few more finishing tcuches were 
needed to make it a first class high- 
way. But it was the middle of June 
(the battle formally ended on June 
5) and the Division was leaving the 
island. Thus the men who built up 
this section of roadway from a mud 
trail to a speed highway were never 
able to see their task through to the 
end. It seems as if it was the fate 
of the combat engineers to never 
completely finish any assigned job. 
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Television gives you a choice seat at the game. 


Television-a Season Pass fo Baseball ! 


Every home game—day or night—played 
by the New York Giants, Yankees and 
Brooklyn Dodgers will be seen over tele- 
vision this season! 

Owning a television receiver in the 
New York area will be like having a 
season pass for all three ball clubs. And 
in other cities, preparations for the fu- 
ture telecasting of baseball are being 
made. 

When more than one home game is 
on the air, baseball fans can switch from 
one to the other —see the most exciting 
moments of each through television! 

Those who own RCA Victor televi- 
sion receivers will enjoy brighter, 


clearer, steadier pictures through the 
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RCA Victor Eye-Witness picture syn- 
chonizer that “locks” the receiver in 
tune with the sending station. 


To witness baseball or any other 
event in the ever-growing range of tele- 
vision programs—you'll want the re- 
ceiver that bears the most famous name 
in television today — RCA Victor. 

When you buy an RCA Victor tele- 
vision receiver or radio, or Victrola 
radio-phonograph, or an RCA Victor 
record or a radio tube, you know you 
are getting one of the finest products of 
its kind science has achieved. 


Radio Corporation of America, RCA Building, 
Radio City, New York 20. Listen to the RCA Vic- 
tor Show, Sundays, 2 p.m., Eastern Daylight Time, 
NBC Network. “Victrola” T.M, Reg. U.S. Pat. Off. 


Continue your education 


with pay — at RCA 
Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
— offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many’ 
projects which offer unusual promise: 
@ Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations). 
@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
@ Design of component parts such as 
coils, loud-speakers, capacitors. 
@ Development and design of new re- 
cording and reproducing methods. 
@ Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


{ 


RADIO CORPORATION of AMERICA 
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Highway Satety 
(Continued from page 11) 
in the form of prepared acts are: 

1. Uniform motor vehicle regis- 
tration, certificates of title, etc. 

2. Uniform operators’ and chauf- 
fers’ licenses. 

3. Uniform motor vehicle liabil- 
ity. . 

4. Uniform motor vehicle safe- 
ty responsibility. 

5. Uniform traffic regulations 
-on highways. 

It is not necessary to go into 
detail to see how far reaching these 
proposals can be. In full, the acts 
would make it possible for a driver 
in one state to drive in any state, 
and for trucks which are under 
one maximum .size and_ weight 
limit to travel in any state. The 
acts would provide for standard 
highway signs and uniform regula- 
tions regarding left turns, passing, 
ete, 

One important fact to be stressed 
is that these acts are not proposed 
federal acts, but are state acts, and 
rather than increase federal con- 
trol over highway traffic, will re- 
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Chart 3 
Drinking an Auto Accidents 
move any causes for federal con- 
trol. 
Present State Action 
At the present time thirty states 
have adopted in close uniformity, 
one or more acts of the Uniform 


Motor Vehicle Code, but no state 
has adopted them all. Uniform 
traffic laws have lagged behind 
furthest in the six New England 
states as a group. 

Not all present legislation is to- 
wards uniformity, however, as hun- 
dreds of non-uniform vehicle bills 
are pending in state legislatures. 
Non-conformity is particularly evi- 
dent in proposed legislation related 
to speed limits, drunken driving 
penalties, financial responsibility, 
compulsory inspection, equipment, 
school bus regulations, and acci- 
dent reporting. But if these laws 
are all directed toward safety and 
convenience, they shouldn’t be re- 
jected on grounds of irregularity 
alone, for it is senseless to stand- 
ardize safety merely for the sake of 
standardization. 

When one city gives cars moving 
from a parking lane to the outside 
driving Jane the right-of-way over 
through traffic, and another city 
gives the reverse, accidents are 
bound to happen. When one state 
places 25-mile limits on curves 

(Continued on page 32) 


HELPFUL TUBING CONNECTION DATA 


The use of tubing in industry is constantly increasing. You will 
find useful information on Tube Fittings and Tube Working 
Tools in Imperial Bulletins Nos. 342 and 347. They show vari- 
ous types of fittings, how they are assembled, applications 
and advantages. Describes tools necessary for connecting tub- 
ing. Write for copies. 


THE IMPERIAL BRASS MFG. CO. « 


1200 W. Harrison St., Chicago 7, Illinois 


IMPERIAL 
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ThE SOY BEAN, once PLANTED 
ONLY AS A ROTATION CROP, WAS 
PLOWED UNDER TO INCREASE THE 
FERTILITY OF THE SOIL. 


"THEN SCIENCE DISCOVERED Tuar 
SOY BEAN FLOUR IS WHOLESOME 
..THE OIL MAKES GOOD PAINTS 
AND SALAD DRESSING... THE MEAL 
1S GOOD CATTLE FEED... THE 
FIBRE MAKES PLASTICS.. BUT 
FIRST EXTRACTION METHODS 
DIONT GET ALL THE OIL...ONLY 
PARTIALLY SEPARATED THE 
OTHER INGREDIENTS. 


WEW 
0% sov vem | OU EXTRACTION METHOD 


MILLING TODAY |S DONE WITH 


THAT ALLIS-CHALMERS HAS DONE 
WITH SOY BEANS GOES ALL THE WAY REVOLUTIONARY SOLVENT EXTRACTION 
FROM PLANTING AND HARVESTING | = MACHINERY NOW SEPARATES SOY BEAN OIL, 
THROUGH MILLING AND PROCESS- PULP AND MEAL EFFICIENTLY—AT LOW COST 
AND EXTENDED USE OF THIS EQUIPMENT 
EVERY BASIC U.S. INDUSTRY IS INCREASING THE YIELD FROM OTHER OIL- 
BEARING MATERIALS SUCH AS FLAXSEED, 
COTTON SEED, COPRA, PALM KERNELS, 


MANUFACTURING COMPANY, 
MILWAUKEE 1, WISCONSIN PEANUTS AND MEAT SCRAPS.....+« 


ONE OF THE 8IG 35 ELECTRIC POWER EQUIPMENT 
BIGGEST OF ALL IN RANGE OF (NOUSTRIAL PRODUCTS 
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SERVICE 


“BY CORNELLIANS 
FOR CORNELLIAN S” 


LOOK TO 


fo meet today’s 
electrical requirements 


and those of tomorrow [i [im ROOMS 
NATIONAL LAUNDRY 
STATIONERY 
PERIODICALS 


DRY CLEANING 


quality on wiring 
systems and fittings for 
every conceivable re- 
quirement. 


National Electric 


Box 897 — Pittsburgh 30, Pa. 


Highway Safety 
(Continued from page 30) 
which can be taken with ease at 
40, the states which adhere to 

strict limits are handicapped. 

The subject of uniform traffic 
laws is becoming a popular topic 
throughout the country. Nearly all 
experts agree on its benefits to 
safety; most agree that it is to be 
desired on its own merits. 
Drunken Driver 

The last case needed to be men- 
tioned is that of the drunken driver. 
See Chart 3 for positive evidence 
of his role in boosting the accident 
rate. 

A person who has been drinking 
is not a competent driver and 
should not be permitted to drive 

any vehicle under any circum- 
stances; this is the almost unani- 
mous opinion of safety and other 
highway officials. At the present 
time the best way to keep the 
drunken driver off the road is to 
pass and enforce strict ordinances. 

Undoubtedly a moderate cooling 
off period behind bars, without 
bond or appeal, for all drunken 
drivers would effect a sharp de- 
crease in traffic deaths. Officials 
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CAPS AND GOWNS 


STVDENT 
AGENCIES 


Acting Senior Managers 
S. C. Bockes ‘48 
T. A. Schottman ‘48 


409 College Ave. 


M. P. Doyle ‘48 


Dial 2406 


from every section of the country 
have recommended this, but be- 
cause of the politics involved, are 
afraid to carry the proposals much 
further. The uniform traffic code 
will help, but it is necessary for all 
citizens to back the effort to put 
a stop to drunken driving, which is 
both a fundamental and contribut- 
ing factor to accidents. 


Wets vs. Drys? No! 

This is not a case of the prohi- 
bitionists against the anti-prohibi- 
tionists camp, for when drunken 
driving is stopped, the drys will 
have lost (or solved) half of their 
case for prohibition. This author be- 
lieves that drunken driving is a 
crime against the state, as is hit- 
and-run driving. When upwards of 
10% of all “accidental” deaths are 
caused by the drunken driver, citi- 
zens cannot sit back and wait for 
action. Misjudgment is human 
error and should be corrected when 
possible, but drunken driving is a 
crime and should be stopped as 
completely and effectively as pos- 
sible. 


Evaluation 
Highway safety can and- should 


be accomplished economically and 
efficiently. Such items as uniform 
traffic laws, elimination of minor 
hazards, good road signs, lane 
stripes, one-way streets, special at- 
tention at RR crossings, and strict 
enforcement of laws regarding the 
drunken driver don’t cost us very 
much, and the returns are most 
certainly more than worthwhile. 

The most important safety haz- 
ards are still carelessness and 
thoughtlessness. Only through in- 
dividual efforts prompted by safety 
campaigns can these major causes 
be minimized. 


* Governor Peterson of Nebraska. 


* Quoted from Highway Builder, 
March, 1947. 


Special credit is due to the East- 
ern Railroad Presidents Conference; 
the World Almanac, published by 
the New York World-Telegram; 
the various publications of the Na- 
tional Highway Users Conference; 
the Clipsheet of the Board of Tem- 
perance of the Methodist Church; 
and other circulars and news re- 
leases from which the data for 
graphs and writing were obtained. 
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Manufacturers of Super-Refractories Only 


GRAPHITE CRUCIBLES — 
REFRACTORY CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPEC'AL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 
GRAPHITE SILICON CARBIDE FUSED ALUMINA MULLITE 
MAGNESIA ZIRCON 


LAVA CRUCIBLE COMPANY of PITTSBURGH 
Pittsburgh, Pennsylvania 


ON EDDY ST. AT THE GATE Equipment For 


Spring and Summer Sports 


ALWAYS A PLACE TO PARK 
TENNIS RACKETS & FRAMES 


by 
WwW I N E S Wilson — Wright & Ditson — Spalding 


Bancroft — Lee — Mangan 
LIQUORS 


JANTZEN SUN CLOTHES and SWIM TRUNKS 


The Store of Good Spirits GOLF BALLS and EQUIPMENT 


by 


East Hill Supply Co. — 


R Y E A COMPLETE LINE OF BASEBALL and 


GIN 


SOFTBALL EQUIPMENT 


Reasonable Prices — 10% Dividend Too 


THE CORNELL CO-OP 


416 EDDY ST. PHONE 2964 Barnes Hall On The Campus 


ALWAYS A PLACE TO PARK 
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Now the toughest masonry can be rotary 
drilled almost as easily as a knife cuts cheese! 
The secret is found in the drill tip. It is 


made of an amazing new metal of many uses 
—the hardest metal made by man. This 
metal is Carboloy Cemented Carbide, 


Why tough masonry turns to cheese 


ASONRY drills are just one exam- 
M ple of how Carboloy Cemented 
Carbide boosts production while cut- 
ting costs. They drill holes four times 
faster through every kind of masonry 
—and they stay sharp as much as fifty 
times longer. 


As a tool, die of wear-resistant 
machine part, Carboloy has earned a 
reputation among authorities as one of 
the ten most important developments 
of the past decade. And here’s why: 


1. Carboloy commonly triples the 
output of both men and machines, 


2. Cuts, forms or draws the toughest, 
most abrasive modern alloys with 


accuracy and speed previously 
unknown, and 


(TRADE MARK) e CEMENTED CARBIDE 


3. Regularly increases the quality of 
products. 


A workhorse of industry, cemented 
carbides are removing more metal at 
higher speeds than any other material. 


Accept This Challenge 


We'll give odds of 10 to 1 that Car- 
boloy engineers can help you to achieve 
higher quality for your products at 
lower cost. It’s high time to investigate. 


Carboloy Company, Inc., Detroit 32, Mich. 


Send today for this free leaf- 
let SN-225 on cost-cutting 
Carboloy masonry drills. 


College News 
(Continued from page 18) 
unnecessary and may be partially 
if not wholly alleviated by the 

proper analysis of conditions. 


(Knox Appointed 


Roger C. Knox, former materials 
engineer in the Radiation Labora- 
tory of the University of California, 
and personnel supervisor of the 
Tennessee Eastman Corporation at 
Oak Ridge, Tennessee, has been ap- 
pointed assistant to the director of 
the Laboratory of Nuclear Studies. 
Knox attended the University of 
California during 1929-32, enrolled 
in the College of Commerce. 


Training Program 

The Chance Vought Aircraft Di- 
vision of the United Aircraft Cor- 
poration, Stratford, Conn., an- 
nounced earlier this spring that it 
intended to re-establish its Engin- 
eering Training Program with a 
group of 50 men selected from the 
graduating classes of 55 leading en- 
gineering colleges throughout the 
nation. 


Conventions 


Dr. Hans Bethe of the Depart- 
ment of Physics at Cornell, spoke 
on the subject, “Is International 
Control of Atomic Energy Tech- 
nically Possible?” at the second af- 
ternoon meeting of an all-day con- 
ference on “Atomic Energy and Dis- 
armament” at Colgate Inn, Hamil- 
ton, N. Y., on Saturday, March 
29. Topics covered at the confer- 
ence, which featured scientists and 
authorities of national reputation, 
included “The Challenge of Atomic 
Energy to our Communities,” “The 
Meaning of the Atomic Age,” “Do- 
mestic Regulation and Peace Time 
Applications of Atomic Energy,” 
and “Can We Preserve Our Free- 
dom in the Atomic Age?” 

At the Seventh Massachusetts 
Institute of Technology Conference 
on Physical Electronics held from 
March 27-29, at M.I.T., Professor 
Lloyd P. Smith, of the Department 
of Physics at Cornell, was chair- 
man of a conference on Thermionic 
Emission Problems. The Electronic 
Problems of Solids and Gas Dis- 
charge Phenomena were other sub- 
jects included in the conference. 

(Continued on page 36) 
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Constant High Quality 
with Unitorm 


Uniform heat, at precise temperatures, assures the 
constant high quality of Maendler paint brushes. 
Three automatic, clock-controlled vulcanizing ovens 
guarantee the exact time-temperature relationship for 
sealing set-in-rubber bristles; GAS, dependable heat 
source for toughest industrial heating problems, in- 
sures uniform oven temperatures. 

The controllability of GAS proved an asset to 
production at the Maendler plant. By charging the 
ovens at the end of the normal working day, one 
extra vulcanizing cycle can be completed after-hours 
.. . with automatic time and safety controls substi- 
tuting for the operator. 

Efficiency of Gas-Fired Equipment, and economy of 
GAS for industrial heating, have been demonstrated 
in thousands of applications as unusual and inter- 
esting as this vulcanizing process. 


Photo by DESPATCH OVEN COMPANY 


Minneapolis, Minnesota 


Brushs by MAENDLER BRUSH MANUFACTURING 
COMPANY, INC., S+t. Paul, Minnesota 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVE., NEW YORK 17,N. Y. 
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for every electrical use 


e All wires and cables insulated by Okonite’s strip 
process are pressure vulcanized in a continuous metal 
mold. The Okonite Company, Passaic, N. J. | 
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Frick-Freezer Held at —40°F, 


Zero Storage & Refrig. Mach. 


Birds Eye-Snider Division, Gen- 
i} eral Foods Corporation, do it at 
Bre their new $800,000 plant in Poco- 
lee moke City, Md., by keeping 45,000 
fume birds on hand, using conveyor 
processing lines totalling 1500 ft., 
precooling the chickens to 35°F., 
quick-freezing at temperatures down 
to minus 40°, and storing at zero. 
* Frick refrigeration carries the en- 
tirc cooling load. Installation by 
™) Mollenberg-Betz Machine Co., Frick 
Sales-Representatives at Buffalo 
b Lot us quote on that Frick-Freezer 


YOUR community needs. 
The Frick Graduate Training Course 
j in Refrigeration and Air Conditioning, 
now in its 31st year, is approved 
under the G.I, Bill of Rights. 


E OLPERDABLE REFRIGERATION SimCE Pp 
RICK 
WAYNESBORO, PENNA = USA 


College News 
(Continued from. page 34) 

Professor J. N. Goodier, Head of 
the Departments of Mechanics and 
Machine Design in the School of 
Mechanical Engineering, gave a lec- 
ture on “The Torsion Problem in 
Elastie Stability” at the Harvard 
Applied Science Colloquium on 
March 19. ca 


Professor W. J. King, Director 
of the School of Mechanical En- 
gineering, spoke at and attended an 
engineering forum at the conven- 
tion of the Oil-Heat Institute held 
on March 25 and 26 at Atlantic 
City. Professor King also spoke 
at the Cornell Club of Michigan 
on March 12, the Cornell Society 
of Engineers in Cleveland on March 
13, the Cornell Club Luncheon in 
Rochester on March 19, and at- 
tended the conference of the Insti- 
tute of Aeronautical Sciences in 
Cleveland on March 28. While at- 
tending the Midwest Power Con- 
ference in Chicago on April 1 and 
2, Professor King attended meet- 


ings of the Power Test Code Com- 
mittee No. 22 and the Gas Turbine 
Co-ordinating Committee of the 


A.S.M.E. 


Alumni News 
(Continued from page 21) 

assistant controllership. While at 
Cornell, he was a member of 
Kappa Delta Rho, the freshman 
crew squad, and the varsity la- 
crosse team. At present, Mr. Stell- 
jes lives at 1176 Stasia St., Tea- 
neck, New Jersey. 

John L. Trask, C.E. ‘32, M.C.E. 
‘33, is at present serving as branch 
manager of the Elliot Addressing 
Machine Company in Cleveland. 
Before his two years with the Navy 
in Washington, Mr. Trask held the 
position of branch manager of 
Elliot in St. Louis. 

Marvin M. Wilkinson, M.E. ‘32, 
is now vice president of the Ohio 
Citizens Trust Co., of Toledo, Ohio. 
During the war Mr. Wilkinson 
served as vice president and gen- 
eral manager of the Tolédo Ship 


Building Company, Incorporated, 
of Toledo. 


John L. Patterson, Ch.E. ‘35, has 
recently been appointed superin- 
tendent of the Chemical Division 
of the Clinton Engineering Works 
at Oak Ridge, Tennessee. During 
the war, Mr. Patterson worked 
with the government at Oak Ridge 
on the Manhattan Project, his ad- 
dress\for this period, “General De- 
livery, Oak Ridge” telling the story 
well by itself. 


Franklin S$. Macomber, B.S. in 
A.E. ‘37, at present holds the posi- 
tion of budget administrator of the 
Consolidated Vultee Aircraft Cor- 
poration, Stinson Division, Wayne, 
Michigan, and is doing additional 
consulting work in management 
engineering on the side. After his 
graduation from Cornell, Macom- 
ber went to work on time-study 
for the Owens-Illinois Glass Com- 
pany of Columbus, Ohio, being 
transferred to the Bridgeton, New 
Jersey, plant in 1939. Following 

(Continued on page 38) 
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“ATTENTION, passengers! Fasten your 
seat belts, please!” 
The stewardess stood calmly at the head 
of the cabin. “Because of adverse flight 
conditions, we are landing at Newark 
Airport instead of LaGuardia.” 
Up in the nose of the plane, the pilot 
squinted through heavy fog. Slowly he 
pushed the wheel forward and the plane 
headed down into the pea soup. 
Then he saw them. Tiny pinpoints of 
clear light, glinting through the thick 
haze. He guided the plane down between 
the rows of lights and in a matter of 
seconds it was safely on the ground. 
Flying in pea soup is never easy. But the 
worst part of it used to be landing in a 
blinding glare barrage caused by the 
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runway markers lighting up the fog. 
During the war a leading manufacturer 
of airport lighting asked Corning to help 
them design a new runway light that 
could penetrate any kind of weather 
without glare. The result was an intricate 
lamp globe which controls the beam so 
the pilot sees the light but not the halo. 
Corning research has helped aviation in 
many other ways. Newark’s big Bartow 
air beacon was made from five special 
glass lenses at Corning. “Black Light” 
lamps and housings that cause aircraft 
instrument pane!s to glow softiy at night 
are all made of Corning glass, as are 

the little glass jewels in the instru- 

ments themselves. Wingtip lights and 

radio tubes are two more examples. 


Altogether we have over 50,000 different | 
glass formulae. Maybe one of them will 
come to your rescue when you're stewing 
over some problem in your new job. 
Make a note now to keep Corning in 
mind after graduation. Corning Glass 
Works, Corning, New York. 
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ABRASIVES 
REFRACTORIES 
LABELING MACHI 


velopment of a grinding wheel in F. B. 


Norton’s pottery shop in 1877. That 
same pioneering spirit led to many 
other important Norton contributions to 


industry during the succeeding 70 years. 
In 1946 it resulted in 32 ALUNDUM 
abrasive—the sensational new aluminum 
oxide abrasive made by a unique 
electric furnace process. 


Today the Norton research laboratories at Wor- 
cester and at the Chippawa electric furnace plant 
occupy 75,000 square feet of floor space, are 
equipped with the most modern apparatus and 
have a staff of over 135 skilled scientists and 
technicians. Included are: 
Mechanical Engineers Physical Chemists 
Electrical Engineers Organic Chemists 
Ceramic Engineers Electro-chemists 
Chemical Engineers Metallurgists 
Petrographers Physicists 


The teamwork of this group has had much to do 
in making Norton the unquestioned leader in 
the abrasive industry. 

NORTON COMPANY 
Worcester 6, Mass. 


i WAS an idea plus the spirit of 
experimentation that led to the de- 


RINDING WHEELS — GRINDING AND 
POROUS MEDIUMS — NON-SLIP FLOORS — 
BEHR-MANNING DIVISION: COATED ABRASIVES AND SHARPENING STONES) 


187] — F. 8. Norton pat- 
ented o new grinding wheel 
(emery bonded by the vit- 
rified. process). 

1893. — Grinding wheels 
of natural Corundum. 


1897 — india cilstone. 


precision grinding machine. 


1901 — First manufac- 
tured aluminum oxide 
abrasive — ALUNDUM*. 


1904 Water-cooled 
electric furnace revolution- 
ized production of Alun- 
dum abrasives. 


abrasive—white aluminum 
oxide of exceedingly high 
purity. 

1911 — High teinperature 
fefractory products. 
1917 — Efficient non-slip 
wear-resisting floors. 
1921 —Pulpstone for 
grinding pulp wood for 
newsprint. 


plates for sewage disposal 
plants. 


1930 —First diamond 
grinding wheels (resinoid 
bonded). 


1930 — controtied struc- 
ture method of grinding 
wheel manufacture. 


1934 — Norbide abrasive 
and molded. products — 
Norton boron carbide, 
hardest knowp -substance 
except the diamond. 


+1935 — Electricol peri- 
clase a ‘refractory elec- 

trical insulator for heati 
units. 


1936 — First metal bonded 
diamond wheels. 


1938 — Optical resin — 
ahard, transparent, water- 
white resin, 


1942 — First vitrified 
bonded diamond wheels. 


above 1800° Centigrade. 
1946 —32 ALUNDUM 


1900 First production- 


1910 —3s Alundum 


1924— Porous diffuser 


1945 — Pure oxide refrac- 
tories — for temperatures 


ING MACHINES 
NORBIDE PRODUCTS . 


Alumni News 
(Continued from page 36) 


this, he became chief industrial 
engineer for Vultee in 1942 and 
then executive assistant to the di- 
vision manager in 1944. In his 
position now, he is executing the 
duties of budget administrator. 

Richard L. Pleuthner, M.E. ‘37, is 
now working for the E. |. DuPont 
de Nemours and Company branch 
in Buffalo doing project engineer- 
ing on air-conditioning problems. 
Mr. Pleuthner held the position of 
engineering officer for the 354th 
Fighter Group, USAAF, during this 
past war. An article published by 
him appearing in Food Industries 
dealt with the subject: “Maintain- 
ing High Humidities in Cold Stor- 
age.” 

Robert K. Storey, E.E. ‘37, at 
present holds the position of resi- 
dent salesman for the Syracuse 
area for the Carnegie-lllinois Steel 
Corporation. Previous to that time, 
Mr. Storey worked as salesman for 
Carnegie at Buffalo. 

George W. Hobby, Ch.E ‘39, re- 
cently attained the position of chief 
chemical engineer for the Sharp- 
les Chemicals Company of Wyan- 
dotte, Michigan. 

Burl Kimple, B.S. in Ch.E. ‘44, 
who returned to Cornell in October 
to continue his studies toward his 
Ch.E. degree, withdrew recently to 
accept a position as assistant de- 
partment head in the Fermentation 
Department of the Bristol-Myers 
Company in Syracuse. 


George Winter 

(Continued from page 15) 
the best of everything in scientific 
advancement, and because of a 
scarcity of materials, erected suc- 
cessfully many structures which 
would be a daring enterprise to an 
American engineer even today. 
While in Russia, he did a con- 
siderable amount of research in 
safe-guarding buildings against min- 
ing subsidals, and lectured for a 
time at the Mining Institute. His 
work was finished in 1938, and it 
was time to move on to the next 
stage of advancement. 

A close friend at the University 
of Rochester urged him to come to 
this country, and, forseeing the 
(Continued on page 40) 
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How many times did we 


When you took your shower ... and combed your hair a 


crossed the railroad .... . bought a moth preventive aa 


Chances are, you were seeing evidences of 
Koppers engineering and chemical skills. 


1. Koppers chemicals, derived from coal, for use in making certain 
types of soap. 2. Koppers chemicals used in making plastic combs. 
3. Koppers American Hammered Piston Rings. 4. Coke ovens, de- 
signed and built by Koppers. 5. Railroad crossties, pressure-treated 
by Koppers to resist decay. 6. Koppers Hex...new, efficient moth 
protection. Koppers makes all these... and many more useful things 
Lesides. All are identified by the Koppers trade-mark, the symbol of 
a many-sided service. Koppers Company, Inc. Pittsburgh 19, Pa. 
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George Winter 


(Continued from page 38) 


European struggle and wanting to 
bring up his child in decent sur- 
rcundings, he came to Cornell as a 
research fellow and started his post- 
graduate study. At that time the 
American Iron and Steel Institute 
established a cooperative research 
project at Cornell to pioneer the use 
of light-gage steel in buildings. Pro- 
fessor Winter has been in charge of 
this project ever since his thesis, 
for the degree of Doctor of Philoso- 
phy in Engineering, was completed 
in June, 1940, whereupon he re- 
ceived his Ph.D. The thesis was not 
published until recently. It was sub- 
mitted to the War Department, 
which immediately restricted and 
classified it, even though the coun- 
try was still at peace. Thus his pro- 
ject, supported by the American 
Iron and Steel Institute, found time- 
ly application to the war effort. In 
1943, the Institute, on Dr. Win- 
ter’s recommendation, submitted 
additional specifications for steel 
structures to the War Department, 
and these were undoubtedly essen- 


tial to the planning of special build- 
ings and light-weight naval craft. 
Since the war, Professor Winter 
has investigated the applications of 
his research to peace-time construc- 
tion, and his findings have resulted 
in the “Specifications in the Design 
of Light-Gage Steel Structural 
Members,” issued by the American 
Iron and Steel Institute in April 
1946. These specifications have since 
been incorporated into the building 
codes of many cities and at present 
are being considered by a group of 
four-hundred municipalities on the 
West Coast. 


Published Many Papers 


After receiving his doctorate, Mr. 
Winter continued his investigations 
as a research associate until he was 
appointed an instructor in 1942. 
Shortly thereafter he was appoint- 
ed Assistant Professor of Civil En- 
gineering, and in June 1946, he was 
elevated to Associate Professor. 

Dr. Winter has published more 
than a dozen papers. Among them 
“The Crushing Strength of Steel 
Webs” and “The Strength of Slen- 


der Beams,” in the Proceedings of 


the American Society of Civil En- 
gineers, one article in the Journal 
of the American Concrete Institute, 
and one in the CorNELL ENGINEER. 
He is an outstanding authority in 
the field of light-weight steel con- 
struction. In addition to his re- 
search work, Professor Winter is 
teaching courses in structural en- 
gineering, chiefly cn an advanced 
graduate level. He is a member of 
the Society of Sigma Xi, Phi Kappa 
Phi, Chi Epsilon, the American So- 
ciety of Civil Engineers, and the 
American Concrete Institute. 
Civil Engineering is by no means 
the only interest of Professor Win- 
ter. He speaks four languages, plays 
the piano, and enjoys classical 
music and literature. His favorite 
active pastimes are winter sports, 
skiing and mountain climbing. 
On one occasion he helped to rescue 
two people from a snow slide, but 
before his party reached the scene 
of the disaster, three others had 
already died. He has taken an ac- 
tive part in the formulation of the 
policy of the schools of Cayuga 
Heights, where he and Mrs. Winter 


and their son, Peter M., reside. 


Engineers Triangle Plastic Scales ............ 3.25 
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36.75 
Manila Folders for E.E., M.E., 
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3/1.50 

Rackets Restrung — from $4.00 to 
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TRIANGLE 
BOOK 
CO-OP 


Norton Printing Co. 


317 E. State St. 


THE CORNELL ENGINEER 


| 


Barr 


NEW YORK OFFICE 
145 E. 32nd ST. 
NEW YORK 17, 

NEW YORK 


and Lane, Inc. 
Builders 


ITHACA OFFICE 
SIBLEY DOME BLDG. 
CORNELL UNIVERSITY 
ITHACA, N. Y. 


Vol. 12, No. 8 


1al 
te, 
In 
yn- 
re- 
1s 
ed 
of 
pa 
he 
in- 
LYS 
cal 
ite 
ts, 
ng. 
ue 
ut 
ne 
ad 
AC- 
the 
ga 
ter 
} 
ER 4) 


The Kentucky colonel always 
closed his eyes when he took a 
drink. When questioned concern- 
ing this habit he readily explained: 

“The sight of good lickah, suh,” 
he said, “always makes my mouth 
watah, suh; an’ I do not like to 
dilute my drink, suh!” 

* * 


Professor of Economics: “You 
boys of today want to make too 
much money. Why, do you know 
what I was getting when I got mar- 
ried?” 

Voice from rear: “No, and I'll 
bet you didn’t either.” 


* * * 


“I’m a big gun at college.” 
“Then why don’t I hear better 
reports?” 
* * * 


Professor: “Wise men hesitate; 
fools are certain.” 

Student: “Are you sure?” 

Professor: “I am certain.” 


* * 


“Who was dat lady I saw you 
out wit last night?” 
“That was no lady and I didn’t 
outwit her.” 
* * * 

Defimtion: A rattlesnake—an eel 
with a crap game in the back room. 
* * * 

One engineer to another: “Grab 
the end of that wire.” 

“All right.” 

“Feel anything?” 

“No ” 

“Well then, don’t touch the one 
next to it; it’s got over 500 volts.” 
* * * 

Microscopic lens doth show 

Water teems with insects queer. 
Ah, what a joy it is to know 

The damn things can’t exist in beer. 


* * * 


“I can’t diagnose your case. It 
must be drink.” 

“O.K. Doctor — I'll come back 
when you're sober.” 


42 


Woman's philosophy: If the shoe 
fits, buy a size smaller. 


* 


ME: “What is more beautiful to 
behold than a pretty girl?” 

EP: “Such grammar! You mean 
to be held.” 


* * * 


Father: “After all, he’s only a 
boy, and boys will sow their wild 
oats.” 

Mother: “I wouldn’t mind if he 
didn’t mix in so much rye.” 

* * * 

Love makes world go round; but 
then, so does a good swallow of 
tobacco juice. 


We understand that one of the 
boys over in the EE department is 
trying to calculate what the speed 
of lightning would be if it didn’t 
have to zig-zag. 


* * 


Two herrings who were brothers 
walked into Jim’s one day and 
proceeded to down one beer after 
the other. One of them became 
very boisterous and started to 
smash glasses and furniture. The 
other continued to drink quietly. 

Jim, becoming very disturbed, 
leaned over the bar and asked the 
quiet herring, “Why don’t you take 
care of your brother?” 

The herring gave him a fishy 
stare ond replied, “Am | my 
brother's kipper?” 


C.E.: “IT asked her to kiss me 
without avail.” 

M.E.: “I don’t like kissing 
through those things either.” 


* * * 


“Drink broke up my home.” 

“Couldn’t you stop it?” 

“Impossible! The darn still ex- 
ploded.” 


A Swede walked into a saloon 


and asked for a shot of squirrel 
whiskey. 


“I haven’t any squirrel whiskey,” 
said the bartender, “but I have 
some Old Crow.” 


“But,” replied the Swede, “I 
don’t wanta fly, I yust want to 
yump around a little.” 


* * ** 


A recession is a period in which 
you tighten up your belt. 


A depression is a time in which 
you have no belt to tighten. 

When you have no pants to hold 
up, it’s a panic. 


* * 


She: “Do you know what they 
have been saying about me.” 


He: “Why do you think I came 
over to see you.” 


A young lady was recently intro- 
duced to a tired, dejected ChemE 
we happen to know. Wishing to 
start him talking, she asked him 
what he was taking up this year. He 
cryptically answered, “Space, most- 


ly ” 


“Whenever my wife needs money 
she calls me handsome.” 


“Handsome?” 
“Yeah—hand some over!” 


The narrow road where two cars 


could hardly pass without colliding 


has now been replaced by modern 
super-highways where six or eight 
cars can collide at once. 


“Was your friend shocked over 
the death of his mother-in-law?” 


“Shocked; he was electrocuted.” 
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HOW TO MAKE AN ARM GROW 


A human arm can throw a spear only so far. But 
some ancient genius of an engineer figured out 
that, by employing a throwing stick, which the 
Aztecs called atlatl, the lever of the human arm 
—and the distance achieved—could be extended, 
with quite pointed results for an enemy. 


Specifying molybdenum in steel is something like 
using an aflatl. For molybdenum extends the use- 
fulness of good steel. By providing good harden- 
ability at low cost, molybdenum steels permit 
modern engineers to save weight—and costs— 
in design. It pays to specify molybdenum. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED e FERROMOLYBDENUM e@ “CALCIUM MOLYBDATE” 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS, 
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Over 2,000 research scientists 
and technicians are hard at work in the 


country’s most ccmplete petroleum 
laboratories—the Esso Research Labo- 


ratories! Soon the number of these re- 


search workers will be upped 20 per 
cent; soon close to $8,000,000 will be 
spent to expand those facilities. 

These men and these facilities have 
just one job—to develop continually 
finer fuels, lubricants and chemical 
products from petroleum. 


UNENDING RESEARCH WORK 


But their discoveries and their rec- 
ommendations for improvements must 
be tested and proved before they can 
be put in effect. 

That is why, for instance, a half- 
million-dollar aircraft engine test cell, 
more modern than any other in Amer- 
ica, has been built at the Esso Research 
Laboratory. Here aircraft engines are 
run to death, not to test the engine — 
but to test the fuel. This test cell will 
handle everything up to 3,000 horse- 


power. And its equipment is the finest 
throughout — from its vibration-proof 
control room floated on cork to its 50,- 
000 cubic feet per minute exhaust fan. 
Controls are electronic, tempered air 
for carburetion is supplied at 4 in. mer- 
cury pressure. Instead of the normal 
4 or 5 checks there are 186 points for 
temperature determination. 

Research like this has helped win 
tor Esso products their reputation for 


. quality and dependability. 


ASSURES THE HIGH QUALITY OF ALL ESSO PRODUCTS 


18 Measuring fuel performance in the Aircraft Engine Test Cell, Esso Laboratories, Bayway, N. J. Be 
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LUMBIA'S technical staff 


explores potentials of alkalies 


Columbia Laboratories, Barberton, Ohio 


As a leading producer of alkalies and related chemical products, Columbia 
has been engaged continually in revealing their vast potentials. Modern 
facilities, such as the laboratory pictured above, provide skilled chemists, 
physicists and chemical engineers with the tools they need to discover 
new chemical products . . . to develop better, more efficient manufacturing 
methods . . . to find new ways for others to utilize the inherent values of 


alkalies and their derivatives. 


COLUMBIA’S TECHNICAL STAFF COMPRISES— 


RESEARCH—developing new products and new 
applications for both established and new prod- 
ucts; improvement of processes. 

DEVELOPMENT— operating pilot plants—the tran- 
sition stage from laboratory to practical applica- 
tion; consultants on special production problems. 


TECHNICAL SERVICE— assisting customers in han- 
dling and utilizing products to best advantage. 
MARKET RESEARCH & DEVELOPMENT— ascettain- 
ing potentials of new markets for all products, 
introducing new products and developing new 
uses of all products. 


COLUMBIA CHEMICALS 


PITTSBURGH PLATE GLASS COMPANY 


COLUMBIA CHEMICAL DIVISION 


FIFTH AVENUE at BELLEFIELD, PITTSBURGH 13, PENNSYLVANIA ° Chicago - Bost * St. Louis 
Pittsburgh - New York + Cincinnati - Cleveland + Philadelphia - Minneapolis - Charlotte - San Francisco 
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better 
know 


A thorough understanding of the design 
anu application of Timken Tapered Roller 
Bearings will enable you to solve at least 90% 
of the bearing problems you are ever likely to 
encounter when you begin your engineering 
career after graduation. 


When primitive man first made a hole in a 
crude wooden wheel and slipped it over a 
wooden axle he achieved the first function of 
a bearing — support. 


Support for wheels, shafts, gears and other 
rotating parts still is the primary purpose of 
bearings, but several other vital bearing re- 
quirements are needed in modern equipment. 


Ability to carry radial loads, thrust loads or 
both together in any combination is one of the 
most important of these. Ability to hold mov- 
ing parts permanently in alignment is another. 
Then of course there is the reduction of friction, 
although this quality is common, in varying 
degrees, to all anti-friction bearings. 


The tapered roller bearing was introduced by 


The Timken Roller Bearing Company nearly 
50 years ago and today is universally used 
throughout industry and transportation. Every 


genuine Timken Bearing is unmistakably iden- TRADE-MARK REG. U. 8. PAT. OFF. 
tified by the trade-mark ‘‘TIMKEN” stamped TAPERED ROLLER BEARINGS 


on cup and cone, 
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Items 


of Interest to Students of Science and Er 


Explosives—an essential 


DUSTRIAL explosives are 
.L as much of a yardstick 
of industrial progress as sul- 
furic acid. They are in- 
volved in the fabrication of 
nearly all the products used 
by man. This year the 
United States will use over 
500 million pounds of in- 
dustrial explosives. 

The technical problems 
that confront the explosives 
industry are many and va- 
ried. A measure of this is 
the fact that the Du Pont 
Company manufactures 
about two hundred dyna- 
mite formulations, each in- 
tended to do a different job, 
from the slow heaving ac- 
tion of blasting coal to the 
rapid, violent shattering 
necessary for a hard ore. 
Ranging between these two extremes 
are a large number of intermediate 
grades, including explosives especially 
formulated for agricultural work, seis- 
mic prospecting for oil, submarine blast- 
ing—right down to the tiny charge 
used in an explosive rivet. 


Studies in Laboratory and Field 
One of the first industrial laboratories 
for chemical research in the United 
States, the Eastern laboratory of the 
Du Pont Explosives Department has 
nearly two hundred chemists, engineers, 
physicists and assistants. There, meth- 
ods have been developed for measuring 
the power of explosives, the degree to 
which they shatter or pulverize various 
materials, their water resistance, their 
safety characteristics when exposed to 
shock or flame, the composition of the 
gases they produce, etc. As a result of 
studies of the influence of various fac- 
tors on dynamite performance, it has 
become possible to formulate an explo- 
sive to meet practically any blasting 
condition. 

In keeping with these improvements, 
the application of explosives has reached 
a new level of efficiency. Technical serv- 
ice men, usually mining engineers or 


industrial tool 


Frank A. Loving, Chemical Engineer, Texas A & M 
explosive charge into a chamber of methane or dusty air to test safety under 
conditions found in coal mines. 


ay 


IS 


civil engineers, aid consumers in the 
selection and use of explosives. They 
also work closely with research men in 
solving unusual problems encountered 
in the field. 


Research—Path to Progress 


A few of the results gained through 
research are: (1) lowering of dynamite 
freezing points by nitrating ethylene 
glycol along with glycerol to diminish 
the hazards of thawing frozen dyna- 
mites. (2) Production of less hazardous 
dynamites by substituting ammonium 
nitrate partially for nitroglycerine, in 
spite of the greater hygroscopicity and 
lesser explosive power of the former. 
This resulted in dynamites less hazard- 
ous to manufacture and use. (3) Intro- 
duction of ““Nitramon,” a blasting agent 
containing a high percentage of ammo- 
nium nitrate as its major ingredient. It 
is equal in strength to the most power- 
ful dynamites commonly employed and 
yet is by far the safest blasting agent 
available. (4) Development of explo- 
sives with a minimum of noxious gases 


for use in confined areas. (5) Numerous 


improvements in the composition, man- 
ufactare and design of the blasting 
caps which set off the main charge. 


More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EDST, on NBC 
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gineering 


A. L. St. Peter, Princeton '37, 
supervisor blasting operation 
Susquehanna River Project, 
lowers a 512 inch“Nitramon” 
Primer into one of 600 drill 
holes preparatory to blasting 
a pipe line ditch. 


Aside from these developments in 
explosives and blasting supplies, there 
have been many accomplishments in 
chemistry and engineering associated 
with such projects as the oxidation of 
ammonia to nitric acid; manufacture, 
granulation and drying of ammonium 
nitrate; substitutes for nitroglycerine 
and ethylene glycol dinitrate, concen- 
tration of nitric and sulfuric acids, and 
a host of other subjects. 


f Questions College Men ask 
about working with Du Pont 


WHAT ARE THE OPPORTUNITIES 
FOR RESEARCH MEN? 


Unusual advantages in facilities and 
funds are available to men qualified 
for fundamental or applied research. 
Investigation in the fields of organic, 
inorganic and physical chemistry, biol- 
ogy, parisitology, plant pathology and 
engineering suggest the wide range of 
activities. Write for booklet, ‘‘The 
Du Pont Company and the College 
Graduate,”’ 2521 Nemours Building, 
Wilmington 98, Delaware. 


REG. U. S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
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oU KNow what can be done with 

photography to dramatize beauty. 
But do you know what can be done 
with it to dramatize ideas . . . products 
... processes .. . technics? 

With eye-arresting photographic 
illustrations in your advertising . . . 
with motion pictures .. . you can add 
color, spark, interest to the presenta- 
tion of any idea or product. Get quick- 
er and greater acceptance through 
your showmanship! 

With movies and slide films, you can. 


dramatically explain.the: whys. 


wherefores of basic“processés and 


technics . . . make trainiiig programs” 


more understandable, more interest= 
ing, and, therefore, more productive. 


Beyond these, there are many other | 


uses to which business and industry 
can put photography. For a brief de- 
scription of some of these uses, write 
for our new, free booklet— ‘*Function- 
al Photography.” 
EASTMAN KODAK COMPANY 
Rochester 4, New York 
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Advancing business and industrial technics 
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ELECTRIC 
APPLIANCES 


The Story of 
_ JIM YOUNG 


ctric refrigerators, 
ash and other appli 
ances that homemakers will be buyng 


n 1950 are already under development. 


] F \ 
james . Loung, ten vears out of 
Latavette College’s mechanical engi 


Vises tne engi eo 


nner 
nY SUPCT' 


ccring Of these applances-to-come. 


iC, 


jim, graduating magna cum lauc 


hose General Electric's job offer over 


others because, as he says, *'G.E. 


otfered more different fields of engi 
necring, had a better program than 
1d could pro 


sought came to him fast. While on 
lest’ with G.E., he worked in four 
ferent plants and ar six different 
ssignments, ranging from supercharger 


ihe varicd experience that Jim 


tests to studies in unbalance of hv- 


draulic systems. Following ‘’Test’’ he 


enrolied in the G-& Creative Engineer- 
." ; gee Jim became interested in mechanical prob- As an early job with G.E. he organized and 
ing Program and drew five assign 
: ‘ 1 4 é lems early. !n his teens he found a hobby taught engineering courses, became super- 
ments in laboratories and design de ve : ook 
o in rebuilding old autos visor of all mechanical engineering training. 
partments 


When he had completed the course 


he was appointed supervisor of it 


While organizing this course and 


ing to the class, he studied an- 


ther -the C course in mechanical 
ric SO Wrote afid edited 
1 
Materials and Processes,"’ published 
in 1944, 


His 


t \ 


progress tO top of tne \dvance 

Engineering Section of his company's 

Appliance and Merchandise Dept 

Next to schools and the U.S.Govern- During the war he helped develop the air- Today Jim supervises the engineering « 3-E 
ment, General Electric employ Ss more borne rocket launcher, important factor in household appliances to be markete 'wo 
college engineering graduates than smashing Nazi armor. A second war job: to five years from now. He still dire _ the 
any other organization, development of gyroscopes for torpedoes, training of many new engineers. 
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